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SLd jj\$ j*>.} 1 jms 3 l& jL*. i4.S^«A^L C-x«1j i 

3 ® <s $—^ (j*^^ j^.5*l_r (J_^x9 3 ' —**«c—>1 o' 3 '^' 

^j--! l*.7 J ^j£.J 1 i>.j 4.>-^i A.S^CU^j^ jj I 4 ,j ff Olj 3^ -4, ' > '_^' 0 1 j ^L-iIaA S 

* ij'i iy€r*"t£'J l ^-® 4*-*>L>- j5 t£~i^j*.» 
iljL*.I*jij ^$3 l> 3 ^3 J& <otXj j A*.* l^-tili J33_?_J' C> ' « <Jl>* ^<}J 

oj^yX> J& Oi' . <3 .a5^” J.«j U>- t_3_^9 3 l £_/"* 3 l “—^ j i_3__> 3 ~ > ~ 

‘ Oa«>I 1 ^*3 1 _j.3 (jjl 3 ^.' t 5 3 ~> i_ 5 <Ape-« 

C-»«**ajCa 3 ^Jt-«s (_^1 ^3^7 J3 'j oIamsaA* A.SC; I y Aj j CU—.-o 

Ka*>j Ax j I s\*> &J 35 J) Ij A.S^»^>-*<' 4a9 Ij A*- 13 J (£jiXsli (.13 L« j^L*-& A.^/ol _5 ( lXa$1j 

. jj ^sL \£jj> <j-/*-<*~' 

cs'^h Si^3 » t Jj** £*W ‘S3Ju>) j' 

Ju.£>I^Pej ji-XS e_p_3^ 3 ' <-^ A3 ■-X.o f-3 J A 

. (Axj 1 JjA^.4 i^>L«^Jl*.a jl 

4—5”"c—>l ^,? l^o L5^ < OIx^j 1 vXaAA ^7 Cj* ^ ^^L .3 jl 

J.J I 3 _J o^L Lj L lj^«.lc- (wJ iJa^ 3 A .ZZjj.) jA.^.fi> 3 

C-—^1^5" A.«.it j£, Igj llS""^ I ^ (jr* ^I~oj 3 

^ A3 o 1 w?t 3 J ' J34$^' J L5^ . iAj I 0 I f i-^cj 1 . J^C- j ^ ^A S* 

3 3 '^ :> ’ L ^- 5 ^ ^->.3 yi 3 o^l^) 

. C-»^-La-^j iJ^aaS^^x aS^ 1 j j“33 

^jIaS ^c <Sj^aaa.) ji i iAaaS^^as 4.5^^) Ii3JL».^J I 3 3 ' ^ tl J'^" , 



J3 l__j j\>3 I t\X jSL^- jl» I ^Owl 

, Owl ol.i _jl__^3 

01^}-*"^!-*. 3 01 <Aax —» 3 !.> j I 3 ^a^Lw^ ol^ijli ill —’1 i »_3_jx 5 JJ 

‘CwIi^ax^*- jl ^xU.x j\33<*~3>-\-*o (_£i j*3 ^3 '•^ 3^' 3 < —' , ^; fl> 3 .i 3 

45"cwl Igj ll5\j t*A { oOui ^i^x S3 <—*■ 1 k- 3 ^j.aOa.j *.Pei 1 L*l 

olt}U>l «—m»* 5"j)I j^3 j^-o a ^J3 03 XJ 4 -*- 6 3 lS j~-* ^_j.ltO jIax j.i.i ^ 

Owl (jfi_JiAxx i 1 _^9 1 I i_3_jx if J J J . 0«—>1 oi > o Ijjf 3 O l—< I 4x.fc S I J* I J 

.Owlf^i JU*. ^laf (jl^l JJ O ^ 1 3 <^i j U J-tf e/^Tpy 0li>. 

0*-^ !^_> jl ouX^J 1 _j>- 4.—f Owl ©iA—i 4 a^jj __/*=> l^ 5 " '—A-tf 

.kXtoi^xixIil f»L»J jjIaI^IL 45Hj i^O^xj I ( ^l-o I A.3C-0 ) 

—OjJ I JjJ liiX—j li4fc~J <^_j3 o l-*-?" < ‘— 3 l>-f4 aa=>- J Ip- (j'-t 

1 4a<^>_JJ lj I __^> (wi] _JX 4^^0 L _jf 4x JkdX . Ca—<1 BiJAJ 1 ___jj I^jIaOajI 

. o»—>1 iS I i— 3 ^ a -* 

JiJ ‘-A-w J i—>1—>tJ NVXA ol A J3 i j-Q“‘ JA jl> (3^31 1 A 3 3 ^ 

—jS Ji ol 3 ^_J—> t^l^J l >"3 dui I—j l»- uJ-j x\Z*a Jlw oLo.Axlx^_yx^.i 

<^>-j.)iS ^i ^.£w £a !»3 tJO __>Oaax irV\ ili^.* 3 \VXA j3ij~6~ , 3 N^XV o lx 
. o*—>1 NVVV c—«_^Isj- jc*— doiA^' OI <S3j 3^ j** l"*" 

4x.5>-^.j^ 5 - 3 - )U uIj .^ 3 W 3 1 ^ jl^ U5"ij^xl5 ^jjj 

3 <Ax^- I isLi I U — >0 ^ 0 *° ^ <^Aj J , O **> 1 

. il^jj i_j-o. 2 ^-o (_$li I A.1—->_jj f O^-^j 7> ( _ s -« 3 ^> 

J IaauJ ( IgJ hf ^ } _f ui \ 4.x^>- ^j‘ i jms U JU _ji < I I 4ax U>- 

UL i i j_^lfli4xxL>- cV.aj lx iS" I^aS^ 1 J) 1 4a—'J k^ 4$^ I j C——>1 v^AXi^j— i 

k\j I 4 aa^ 1 iAi 4—>^«Ax j I oi Iaa-)1 C-o __f3 4S^(_fi j ^3 1 IaJ 1^a3 O 1 ^' 

jl (iAaaS^ Cj\ *—a—#Iax (_jL^j IiS^ 0 Jkjl_ji>- L i_) i ij aA> l> J33*\ 3 

J3j —j L—J *0l 3 ^ _j 3 41a —13 4a^jj 4j 3 0«—<1 C) 3 J^ i o^l-x " 1 


ol J3 J" 0 l-*l i3^ ^*l^J 1 C-? 131 a3«-Ia!? 4 Ia—)_0J iAj l> \.A>~ 1 

kJl^Icl _5 oltil ^iTc-Axic.! iXj a 5^I [ dx^j 4fcwl 
aS'Ca—> 1 <jl 3 (3*0kAx| ol j ^J> I J 23 C—’I Ca5^ j.Z> ^aIi?- Ji 1 



Ax l^jj! iAii I j i 1^ i £j>\ Ow! ^JC.*a aS"^) I Juaw> i.i 

©1^ — ).ljlj t I^msaj ^.S j 5 JiS j lw oisl^ Owl o^^S”" & 

. Jlj j l«) fj?j\j£.Mi\x~> _J «A*_j £jJ> 

Aapc j Owl^Jpxw 

^ juSC>- 

*—^jl*J 1 ^ A«^>- jJ (jJL«»I 1 Owlit Owl iXa.a 1 

. A^3 I lVaAa Ax) I (^1 ^) 


\rr\ ©U 


iS>J 


<iJ M j J«j UlQl>f 


0 



o7 wi 3» : ^ a - 3 J * J 

j j i 4r i j 

<£.. 4^5^ Aiaf'^Punl&^f 

■SH«uJL-» v^s'T J>*> 

^*3ci< l*a9 tVj L^SLo 1 j I i ^<Pj3 ^.i 3j- x> ^ j ^ ‘ ^<$-> _j> I 3 C) J U*jj l-g-oJ Ij I . , . 

<jjl L>e>jl O ur^i j* ••• 1 j (^iXid)i jtj i 'A-^'i.j 

. ‘■i-'Pei ( i J h>- (_J LgP<vA jL*mjj i l qC-^ao^a 

oUa9 ^ 3(jtS x ^ UO-> J3 I (^i ^j^jSUoLS^^^La^J* ji ^j-afl^Pc* 

I-Hp-jS^ C-o Uj j.fi> liao 4<y£> L (^l-^p-jl(_£^j 3 4 ^ 1> J J«aj ‘• l ^-* J ^ ^-o-L- '—Hj^Lj J 

J-i*5""(jUp-l j jJUj j* J-i < ijl <^" jj* IgJ 3 

i jU^-H 1 U1 . .} jUj j.} iXaS^^a o jL> ^*] L^.£»P- 

vi) l ^ j-i J • j J-oU j^L> I j (J,)lx^i I $ 4,^A,4^"^SL O 1 4*“0 i-Xi I jib 

<JU- Ji . fjU^o aLeo Aa:>-j:> ^jLoHoj-iL ^i Jiil) (_5^^l ^ i 

^ L-loloUH ( J IaIaS" lj jfjk i OU^f 1 jvtot) J j^A 

. 3,}^^ jV 4.lC> £**3 -53-^ J*»Ui \j (J-O-U 

Obi-J 1 ' /*-'-“'U t^-J lo<Ajl$J Oa« 1& l> 4-p-jj jA-^aJ | Ufr^^JJ-O <wjUtIj 1 Ji 

jl • c->*«**>cup-l i—^US^oU“j0>aa((_5j j ^.Hjl :U'j L^~ 

LI i Ca-H^-wa.® ^ft-4-^cj <-H __illiaA *S~ o^Uj (_^Ioj1iAjIj l^i.«a9 

,3c* •> iLxj jZ ja.7 c _ s 5^o.s L ^Lip-I <JoU^«9 

tSlgHCHl oUS^^j! ^jiAj JoLi 1 j.p- 4.5^^ jl 3>A*ol i <^*.^xj 1 Ij . i j U 

, 3_;J 3 J t5'-^’ - 

t jM*$“ |^l (c 4-j JL>jj ^jj\S^"i«w^US^ I jji-Pcj i iAi ! »?-4 .Lj jjlaj 

5 *— 1 US^ji A.S^OU-*'1(3 1 >—^‘•"' . 0»*< I o l> ^S"”^kXi^|^)l£ 0-o-w.9jl jUj 

^*»jiIc jIJ-^^Avuff^AjCx^tX^^««>it j <£ j A 3 (j~i^^(_5 XA i 
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<±t 1 j ) lx 5 ”"^j 1 j.} \j l.gi I &.&SA 3 ^ 5 "^ j C*J Xgj^ oW 

^•fcxxi* oil l^j ^1 \-o.=»-\_5 (^.15"(_£^Jai i—>lx5"~I •***“> 1^ 

dot. j4.*s>-ljkJ 1 iAxx5"^.o C^a y^>- Lg.i I ji ^S^^xxj \ 3 Igj^J ^ 3 <IU> ^5* 3 <“•>ljlx 

(S ^**'c_5^'^ <S Xg-** _?*“ xj ipexxi j} *T f 1 4x^"lxJ l ^C-^MS^A.1 jaUScIa I J ^xl. 
^xAx 9.5 4.*.} lia.o.j £^ 3.0 3-0 3 J> j$ 'jf j 3 <\> 1 o$jZ\ J.x^ £~*° 3 t 

afi l jlib t\jj.) j} jA/ij\>ctl)\ i_xx**j_3i_ai5»-_Ja0^5^(_j 1 o j Ij 4.J ^.Ui I 4.1s*-1 

3 < Cxxol 4 .x>-lxxj 4 3x3 j) 31 5 (_5' l "*' > < °'^‘~ > 4 x>-lx^-< liUj^xS^^ * 5 '\j (^glo^,} jJ 

Oljlxxj I <Ax) 4 j ^.iai 4^Cjljlxx>( C- Ic^x-e^-a I a jIjj.! Owuolojlj &.> ^iij $ 

Cxi fe^x-oj C.3 Olj ^jiai 3 oi^*j l J C)\^ j\a*j\j iAxC> 33 : 3 - ^Ixaj l^j 

. CxxJ 1 o J ^S^ocXij ©<Aii 03.53 lfi>^ 3 ) 3 ! Ixj ^aj 

i (jlii^xps^lj 1 4 . 5 "(_£:>o..*JLt> O^^- 0 ^xili^x 

<_-> IxS^^i I 3 lx*> j ^ (^^IxxxJ 4 .j lj i oiXUi ota l^i Xj (_J ^’3)3^ 3> a iXP Iaj 4 ^"(_J^xxjL> 

. ^xS^^jljj^xjlxxJ ttXi 1 4.xS j\ 

iXaIaaiS ^ ^ZL^Ia 41^)1^3x7(3)39 IxjjI-oJ ^3 la*- ^i ^^-Cxx^i^l 4 a0.P>j! ^xC.xj 
jyci Jails 4 ^" 1 jO Ixxp Ij 3 ^-a tVili^ya ^/ x -6i J3»-j I <A*li J'-'jjl 
Oo \ <^>-\ 1 jja»> 3 > jjlixj 31 tXx^-^lxa9 njl 3 >-CxxJ 3 ^^ji I 4 aS^^x53 . Cxxj 1 oJ.j 31 
\ 4.S^x.*xi 1 5 O^gi 0 ^* A J^ 33 -®X> 53 J ©tAx-o^ai l$i I 35 4.5^1 3 (^^•XaIa t_x] Ik-o 3 

. CxxAl I © Jt^Lj 4 .XXX 3 J CxxJ j3 <l_x>ixS^ 

j^x^xxO i 3 £T 3^" 0 1 ^ 

\ 1 \ Lx.J J31 


^J^Airjjj 


J 






§ <5 j&itt Ji?" 1) . \ 


iXii~0 a5~ uf CoK^ jU** S^Ij '-*i,X~'.J- i J>| 

4 (.x^L |j Jc? I ^ 'A*/« aS" 

I J • »--'* ^I 31 ^-i 

^jtjSJjfj C^-|JwS|jKj Ai.J.> «xjj>- a& I 3l l _ r $, J > .}.> 

. «4—» : ^ I 0b3_tf 3^S*" J$\a>- aS^ b 

3^-UI OijZ' O'C l-w * 'X~~ t j _y^£ '*■■■*£ y* 

• \j Jfljji 5^ I *— 

^Xj • vXj I A^ofiXi <_j ft* 1 A^..■««» 

jl is o 0 ^^ <_f>* jl - \ 

^l> 1 __j\ X*t 5 ^* /"^S""*^ \Z^ai&55 1 )5y^~ jl»e-» 0^^*jlj *—*i j*-' 

! U> \® ; 5)5 1 t_ri-? ^ A*1Ua*j^ 5j^J) ^yi>- iS)) i_T"2i ^ 

(j 1 t?VU L* ? ij-lii °y ^01 — -p>»> 1^5""*f'-^H}* 



^5 jy i 

^ l_-®| • iX>iL-J i_s| 4i^IaJ (jl^f^ ^1 ^ 

.'^C^j <y I-* 453.j jlpcA^ij y$ AS l^| i $y >^ii y^j (^|4j»JKLo 

45"i_X.U.5"vX~5" cXi | »Xp | J Iaj^I aT y> |.5_j5" ^1 y>- a 5C> | uUiL/b»- 
jj*>*»5"~| . A»$b 4**> -^,y c£*XXP^i> Ij(_)O b J 

«l5*^.ft c~~<| oiX-^uS^ C)y~3 ill | ^ V-X^>- ii ^,/j ^^M*i 1,^1*^" 4 1 X' lkA * , ^^J 

:>! 1 b <i£- P-JS . «^i>--^» : J-J yL^A^A i^_)\ y^- 0--5" A~>j\ oXP 

olr ^L“ j| 0 5C>jl_^jlj^to obji ^.0^-31 

• 3Jf^- tXfcj^^- lXJI^^,;^ L? 

1-*.a> 1 * uX.-^< b aS" tSUijLC ^ p -*A* ^j b 

j\\X^" ^a ^IXc|*—-1 J aS' Ifc^a^s cf \aS~ 

(3>l-^ ^Z.A>.^Li l«~.J \j jP IS a1.,*3 (.3 U jI~)l\j L* l ^£r- tiS “* J_j 3 (L^ACy 

aXIj [ ^j.i y Ob^-'O 45" J, ^aw) „&a& J<jKHi | ^->3 | y$ ^ ^ /* i^/Jo • ^j.-«.^.S^* 

d~->j aS~^\.^.*- i\ y^jy lXj jy I $1 (_5-5>Xc wV^-JiU A^-yj.A 

t c-.~>l olX^ «lXo y.y^ jy b 4S"^.>b>- b < 

t* ♦ ♦ i • ♦ •<** ♦ 4 »** < ***,»»* Oo b*£ a5" y^J><P ( (X-AiL 4;;<i|.5 y 

• C^All »♦• *{♦ * * ( • * * l • * • ( • • * ( * ♦ * j • * * 

• Xw^rx \ * Yi o;^; 1^ ■>'X* ^il 

(Xyt-J ) C^Ij <~S oJ>-l,lo.i (jyj*»J kiL>-^5" c_5j^p»- L) 4$" V 1 JiXC 

y>-*0 Oi_X£ v3 I 1** '— l ~-3 jbjS «Xi Ij a 5"cX-l5" vll*i 1$1 p- C-*4i| o<_X-4i Aj.£>y'i \ ♦ 

• x^ifc5 i_\ * A*j ^aV ^ Xi Lj \j ^ ii 

Lj y> \j<yyj «y i*--1 yi t» 4j ^jo.3 o^3 j>^ 

y> Ul Jpp~ I A^^-U^i U iil> J 

^3- ^ t a5^| ^ j^j lA"3*" 

(_$jL- o^ -l ^|i-xcj i—I 1 ^ l-^l*—_ ! '—•»**>! 

ijt a5" o ;U3^ lL~®Mc ,3>i _5 cXiJ^.j^-® ^5“=’^' o-«Mt 

1 j AVr f 3^Xc (oi>xi> (jb ^ j\^Si> 0^ J . A*?^ 

: sX^y> ^A y^Apr. 

%% cccc m (hm i /in 


Hottentot _ \ 
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Mj-^I b (j^lf 

II —J b f ?^jb J.3 cj ''^ <J-~-*"J lj J 


(_^l^.;l-5^ JO 45"" | ) J..»jibb.<£| {_£*>.£’- lo | b l.*.J> Jo l Jj 

< JO^o^i^.* < >o eJ^U ^3J j*^jl 1 b |j If1*3.9 ^Sli ^9 

• \Z~* j‘ |»U>jt b ^S’c* jb (JjbOb*;;^ b* |j bj £tj>jl> b 

^yljl J* jUSjljfc J—^" M (jUjcX*» pjJ.5 (_$j|Job ~Oyz 

^ua^S j\ | Ml-* • C*«£|jj 3yT3 *^b v-jl 0-^1-Obioc5i^ 0 <oJM® I}** 
\j <<(^^*1.-.-* db^ 3<Xc- ^-*oi i_s|^j t^f A 3^ j1^?| O^T* 

! J^-*o^--* o’" _>b-~? ^l 5J^> ^jl^ir*. J (J^a* 3JlX.j v^< m*) y^i 

^il 3 >X.S j\j£j 4 ^j ^-*jl^o> 4 *—**"1 N * * • JJ^M^ *T i\j M 

■ ( ^ <J^) C*$3 JUcIao jJ;>-j(S” 

b ,jU~d oir jU~> Sjsc J-..J 31 0 ‘bijc ^bi 



lj ^jkC- vx^bic^* 0d>^ jc. l» ^>L -»3jj\ jjX) _\ ( Jl^~-~' 

A.*f tf;l f L> Ut 

>A a C!a^ vJ^O US"lA«? 

^iai vO £-o 2i\£ a 53 U^t^5 i <<^jJuU C P^U-A» J U L^O 



dS"" jj) 


“l 


• ^ 3 d*** 1 1 lj^i> ^J.> l.»9 ,}|_^$| 

j»J>V< Jji-i (*$-*> Oj^biX* A-U.d 3 u 0 I i ^wUXbji jl J*-* 

I • t—»*"1 * dS" AS^ uX&^ d Li*0 lXj 1^*»J li .2^9 

: «X~* fb d5* 

jj^ !>.■>■ jl a^Lo^i tS~^ ^IcV-o^-a Cj^i ljb.2^* j\ ^ ^j» 

A~aj ^« 3^"!_*«■*«» til_>-M >0 aS" C—1 ^J>[f.£ij iai? Ai ^o yXc* . C.^| 

(£-J aS^A^ ci I A.£1 j *2*4*\syr-O^) ^>~ 

—^s } . b ^ C A£j f .3^*i Ai$lj ^-.AJ s J? ^JySL^A^c. li 

tS^L^d^j a^ d*3li d>b»^*j aT iAi^j^AdjbS^tXJij |(dhh 

ijji ■) 1 L ^' - *^ C^^w" I A$^'-'"'I Xj * Jj.) d^-® J a 


a5C1j ,2^*2 cS^J J3 .2^-^>® SkXii l«j l^-o Ai a5^ 

(JjJ^ i b d£>^ xxS' d^i j 3 lb ^*3 csUo^Aj’-j Li»U | 

d)'”»^- AS^d-wwoj ^b~A . ^j-° j| AS" i_X. 1 j bi 

piS"^ ^a*** ^ U| • x'S ^*.1 ,o^y» ^y_ I 31 dL^fc.j-hU-^ tJixc 

(O* 1 ^5 d?i lj aT ^ <•> l-^’-^i J .2 1 <-^ Al ^*-*AJ cSl^r? l^> AS oLjIj 

dC»j^l^ |j 1 a5CLj d^U 

* ^dx l^j | (j^ j+m l^I^j 

tiU Cr^y dS** j^j ^1 ^*1 js aS^ ^Ij 

• \X^\X^~ | Aa a «j j dS^ 

^-ai « d**£|.i ^j> yS 3j> j\ L ^*lj k>JUd.jj^ 

£-**3 <oUS"|» j*Uj t^lajU 3X.C. 2 3 4 «^l J 6 * 1-i -?1 

«j» 3 ^ Ai-i» » l^J I J \ • • L J^> a5^^«oo 

3 «j.^«.Aaj3 ^>-| 3 » (j^^U^LL-jj^jLA ^ • U) «^US^l^l^ 1 » dii .J^»U 

* X**) <^**sjjj « Aa^X> iX^ljj^ «j>LxS^ 1 j liS^ | ^Ur |>^ ciL 

Ax^jl-i aS^ ‘-^•"'J^'®Ol *J>1^» dS" Jj j 

Ol' < *3^^ L»| * tXj U ^[*s£j>-\ {j U ^ US^Aa-ti^? aS^ tX-ib o! 

?ir* ^ji J ^ 1 }\j<c\ AJ^r ^1 cs^y ^b dr^'-J 

^(•jV <(jd5~*b OW j r^*"b—» aS" ^i^-i j 0 ^ 


The Psammites L, Sand Reckoner - \ 

Syracuse - Y 



Y 


^1 l (jjU 

tj t Jy. A^- ^ CA-yr a 5~ j^JUrtUi J t 

oT ^ ^da+~.) a5^ o JACjyjs O^h?" a5~ 

jA aS"” lj> J }•$-**** )****L-J^ -3 ‘^- j 1AxX«»j 

to A$^Ij O Aj | ^ (_^jL*u^j o jA ix.^» li" J Ihsli .5*; 

L^>"| A^A^ | ^ ( A 4 # i***4* * • | J db (J^^* 

. 2>y 0^5" cTr^ 5 ’ 

d£oJ A^U dll pS?.>- lj ij\o^S y^y 4^0 Li* ^JLoJi jl 
^ a^c^S* O c$j^* I 0^?" aS~^^S""",^ I^mUx^ 

r lX-»*»*^ a^c-»s> l; j«L^tj !_/**> 

t AA L^^ - jj '-^***1 t a5^ l L—j aS^ 

jjj> O ^)l C-*-»l O f { y~-*> <S>A+~* £ l$1^j ,_^:?-^«o j| A?c> I 

r «0 jS~ I»|^>cj pzj«b <aA* vXs»-1 )j\ J,$> 

^j*iJLfc ) oJi - ;1 45o^|iXi® A —A L^j J^>\j>- Job IptJj | 


JJ 


yz+A Jo jl JJo^-“ iXii\>- db*h A^c> | $y Aii^S* A***J5 ^L 

{ y~* J y^J aL<?1$j| JJ.o.^ J.J ^,X/> yK^A yy\~* kXwaidihj JjLi-.,* db.XXC . 
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$ 3^3 ob^L j <\a*.p-j$ ?y*y* c^boxc &SL} I j\ i\*.) 0 Ji Ij 

^_i.> w ^i Jjb J b I ^ »iX*i »v\-^c-.j C^IajIaJ tXi^ 

j»bj L$j}y> yS' <■£*& c^L b> ^b^-* »>b- 

X ^b> jlkX>b5^cfl> 3 ^^t3*'* , .J^ 

. iXi^ y^ >>|iXc| W 3 $ L5l«ib» 

A**ytfjP+ 



lX^J 1«*vXj b | 3 1 1 iXj JiXC <—Aj ^L w O | ^ * »jU 

lj <J3*>y 1 3 ys**\j)2** <S3Jy, r 01 J} ^^Ui \ • 

• ^3^^s A ^ It 

bl^b* b ^-'“J j! jo*! i (X-A^- ^|xc| «.** 

£*b “d^y b^y^X^cl <J5 "3 ^i9| ;^*j) 

Complex number _\ 
Wessel _x 
Robert Argand _X 






rv 


■Mj.fr 1 l; (jjb 


tilMaai StX-jUi A$ \j f" M> JJ-C iii* U AS^xij . M-i ^iaU-J jJU’ 

(*>*.^* <jjj-fr ujX 9 i (•>*>■* jj c*~»i jy*-*y £->l_j 

( i ji &J<£ \ib <*-> ^l^Lo 1 j.=t (*j15 k£)Jj> lXjU <S I ^ 

^♦oOj* 5 vibl> C*<*f J^Iju <^Jdfb jlajjl 

(t * J^ 1 A ? vStfc^ yic c-T" j> 

A_S^"l „ I .<>■»£ I ^^s«JO jr^~t J IJ T" 1 J'-^fr I cH"* - 

tjU> Aj^jic cX __y>- k_jjJ L^« ^ • Sjlj^iU 1 j aUas j>L.£L> 

f-XXs** Ma& 4^xJoljj^ C-c\.~> 

i r ~-\ t> riXi= ri Y =-r L*| 

tJ^ ^ - X *'"* - 9 ^C-\ U i £-} ujtrf i_--o ^>b 

Sj|jjljC-xUv (j[fi>Aj^aCC^S'j9- ,_aH;?c* *Zfj>-j}j[tj |»ojt-frljC->-») pfj 

. «jw*i ap-|^» L oIjjj ^ • 

_5 J>1 i—X ) laXx.^* t^l>XXC J3 \j ojvfrlj 

• -J& o\y> <s A {f5*5* 

: c*^U ijj I j IT—|- ii Oy? 

(r + ti)i = ri+ 1 V =ri-i = - i +ri 

i —|— i ^iaij tX^S^i]j.> 1 jl ]jy A^jj^iajj 

(_slft>4j ^afrOS^ k>-J5 S^lj-jb A$"C—| |—ti <iaaj 

-i.J.5 •y^* 9 0\y^ Aa Li»* ^ry • jtX-^* <L»5i C-c 

^>| , C—~ib U>Aj ^ie. cSy>- C-^fjj c1j^./«» J^s>- A?rj^ ^ * objJ »iij |j 

. C-I ^ ^,y^y A 

|j”L«>| ^>| ^|iXfr 1 \^S I 

J._i |o -Xl J-^j ^i-^-fr {JL*s*x»«l sjy \^JXiS (Jli-* 

* J---J Jfj 1—»4£- I 0-^ cX-O I yjj uXj (p***S' 

d>\^i^ lXcIS” c^M^I *Xz? jU^-l j CAy^ l 

^ • i \t ^y> ^ j9y*y jT a 5"^|x»> 

: «iX-i >. *-^y 

1 Jj' ^ J*~> • • *^^fr L?|Ako c5 £i5"b» 

. c*iU,y»|^-£) jy+ij I 

i L^ L*1 c*~\ diA—> ob aJL*m 

• <y Ob c^'^: 



0 £:^-L> 


j]aj\j £*•£- J 5 viljLtf-o Oi J 2 j 5 j\j*.'nSj\yi 3 }j\-* 2 ^- Ar 

| J^ll^L-.iiJUj U^- UuU AS"”” <Jl*$b 3^l^w I v\2>0jMa^ . J.O 

til^-ol^j > '|^<U^.^-(^lj jt | ^**0 LjJ^o-a®^;! Ua/O 

a jltXj ^.ia f jj A-*j li>«b Jtfij a3I1XJ b -b3b 0»-^" 3 . 1 l? b 3I • jUkw | 

. (^i^i bio t_ 53--~>3 j»^X 5 AS^ 

3 O y. y -* 0 jz ijbb ls>> I j\ 3 jb 3 t.> <^b^ *l 5 Ci I 

iS^y, aS~ aj|> 3 o| (^'l*.^ 3b 3 ^-*.-j ^ A^jU ifl> aj|job b>tj j j 3 

l_$l^iaAi^^ . ^jZ~ t^j*a*ij' A J^ ) . lSj^- 1 ^ Aj l^Uj aS~Ip-^B>j 3 3 j»A 5 

b i -a» 0 0■•* , ^ ,, ^ b" k»ji^*~sj \j *—<•**’1 l***; 3.1 >—aT 

l^)|^.>- . .I 3 J -5 ■^b"**'? ^ 3 ? 0 -lj.l Alftft> 33-*-‘-*0 

3 a . *Z~i|^. 5 |^J ^y^T ijb 33 \j C/'b^b 3 3 pP>|^ 9 (^Al-i.^ 

A_f i\Jj A yjj> v_i^lj Jl-aS"" b L*| il^b |j j)y*& 3 -b^b ijb;^^^ j &£-JjA 

r Li jx*s 0 * I j\ S>j\j$ 0 ib *3 • C—-j (j _,?! 3I3 

_J a^X-o b^j 1331-1 «0^j>- V^T c^fb 3 o'l 3 b 3 3 b 3 j 3> Ax*£jJT A^U.?c-S^ 
. 33? aJob*S o! t^brjl (**> i <-XOjtf a^X-oUalc 

jb>-33 31 &SL J l?*- ^*.^3 3^-A?^Ij>- ^13^- 

b*| 1 >—^ 3 vb \j \CJ^a i?Ui 4 *Jb ^3J avX.Ji Oy^T 

j-^a 0 i (_P 31 TaS^^ 3 > | j\^S"Jj? »ji J.?- < ^* Jt> 

AlJ^ ^Ci jys> ,>.j bi j . ^i]1 j«^J b b'l^?" 

. i>.Aib ^ 3103 ^- < 3 bs>ca3 ^3a»- ( Jb?t> 

1^)13^- .If ^c> aS"^jIaj a 5 C; 1 ^1 j^-^sl^| 03^ obi* - !^ 

0*i«U ^Mbl ‘ ^fc^i^boi^cj*! 1 3jl3^^\ A^alp- ‘ O^-^b /j\ ^S^cXi | 

{_S^~’ tl ^' 3 b ^* 9 b J5 13 J i I (***^t? l)^'^ * ^yi ^K 

t 3 ^l.* 4 'b>" | J _J | ire.—3! 3 < — < ^ v l A^.a/^S' ^-^3 3 3 A 5 " ^Xa.^?" < I<,aaS^ 

. ^3> 1X^)3^ 

^U.XXP Ol ^ ^-Xi-’^-^i (J l ,Apti^ \j t'ji'jp- 
<Xy\jj£-lC~P-J}J$ tib iaUi^lj ‘^j IUL?~J 3 ?ca^+*i ‘33^3^3! .^3^ 

J1a^" 3-5 3^ 3I Ai^lj ctl.A.* (_>1 Alaij ] 3 t j03?>3^ t ^ 3 

(t.-i l3J l _y , f>--^ 3 ^-X^| i-X^1 3 |jC*^ 3^33 A^U wL^ii| .( ^ ^i 3 ‘)^Xr:* , ^ 

C^A*~j c^b!! . j-*--^ ^3 Ob:>-3^ ^ o^bi xS' 0 bJ^ — \ 

^j-*j 1 , 3 3^ iAaaL* ^ 3X a 5 " j*-~a Js* ^ ^1 (_$bj* j[A* 3^ .r 

• J,) 4-1, ,* AaSI) 




b Cfjb 


r\ 

L$jj -\-\ <iaai J> -b^L C.^J.5 k-S' C^jS 
4b»ajj«jA5 ^jj jb <? y? (*^b c5 ^ib . O! L$)Jj? *—‘ \£iaai J5y 

ti5^ j jj <_jUl5") x 1 o y>-\j aS^jjI^L Rijj> |^i! ^yt • c—l oiy 

. ^A ^-aa C~a-|oi\*£ ob Jjiibi (o~--o jb<J }&> aS'^ i{> y 

5Jk£- |^S | iXi b o5y‘> J^5x/» j\ ^j£-> bj^Jj jb <t> j.S>- 0 ys^ 

uT b 3 a ^>\j ^>\ j* * r = a —(—l)i o;^; \j>J> yjf s* 



\ s J*b* 

Cj 1 Ob^ ^*Mb < ^aS'A$~ t ^b .5tX.fi y> OkXclj* b ^JyS '| 

— \ JlSa^C*^- JJjJ 1 J5j\$4jyr dlS""A ol-’LJl~~5>-JJ.;>-(j 

( — ^ ) — p~ — ( \ -j— J 1 )ojbcb | A.b>ULXI*ib 














^ '^-'^~J3 j\ jl-5 4 j y^ 4i,^slj Aj ULa A>-yi . 3y^yj A i^X'*- A 

<ij\j »jlwX*lj \j Al-?li )3 ^J>\ p~Cb \y*zj J) | . }} JZ ^A Juu* \ — r 

cS~ j?- «_i3U*A C-^>- v oL ( ^aj ) Ua.j ^Se. cJf C^^J3 <Wj U 

lx L-^j) ^*^*5*" 45 "<x.j,Ij (*^lx( v^ 6 - ^ ^.J* £ ’ 

b^frAXl J$ lf> I J3 |jU>4jUL> c^ilj AS^lj^i^Uij ij—1.XX 

1 Lxka *' 


( i)[ (\-{-r)]-f-\—i(r-t-\)-f-'i : Jjt^'■—' 

(+i) 0 — r)— \=i(\-T)— \ ■■ f}i <iliw 

y3 ^yjt.zx.A x <x> U <j Lio ^3 ^j »|^> W^xx ^ yK 

• «—*•£* lx L*.j ^^*7 45"|j ^*5""^a 

l[i(r+')+'+i('-r)-\]= ■■ [+ir+H^+i-ir-\] 

v(+ r i)=+i 

xxt'X.j^d Uo l* <>_Jl~s>~j3 *by>- dyt^* i)^? 0 * ^p?:~zi\j A Oy ~^I 

• tJU~u} —|— J <joai jx £cl5" (J 5 ’ 6 '* >^ilj 45" r _) 

^ | 4_5"4x~~i|y Ia j5" 1 t-^o 

3 ji J 3 j-iJ lx ^r***! j** ^ C-*MvXi O ^ C~>\s>- AX-So \j ^AtfUi^CA 

41-5 X C—*4*uX*i 33 t_j^ \ ^**aj JX 45"<_£I4iaA> J3 3y> 

• X 3y | C—*cX? |jOl 3 ^iy^i IJ i^^-iaA 

— t^s^T 0*^ <_l' ?x ’* ij^^i (jj^ ^ lXj jl^-j JjU Jy^ JZ 1 

—\j C^~J3 33 J * a 3 ^u\3^J L?>^lS' <pci-5 3y*j j\3A>y^ S U 

\j?-\ UJ^ C~*\ t> o^U 4 jbL^c-S^ J3 £ 1 3 i*$JyZ+*>3j tX^.S '^--»aj 0 | iS_3J 
4j yp^ \j J^clT <iaai 4_S^^ 

i^-^* , J '^‘^1^’” 4 Liaj (iL 4jL**fe 45^^Xo < iX*) Lw kJ° 

• C»a*>1 ^jOSxZ^a —J—i fjby* 45>tiutf» iSyJJ3 

OiX.aT'*^^^ __ ^ JtXC ^ybyA <^L*>^1j a5^" <Sj^i3 CA^ 

U L^iX-AJ A^I ^yJ^AsAA ^ 4S^^.^j I £j \^JiJ~S' jJjlljl j 

c-*-|(^kX.AJjLf^- aSA^vX-a? tjlLic—| j^5Ca.a 

i^A^S '^1 *^d t J3 £jJy>OJ} vXi y£ y^-i 

3y+-* 3 1» m *» ** ) | l (_5^4 mj Xj 1^1 45^ | ^ l j l*-*S^" 3 

• ^s> i^>- j&jS* c v>-— Ovp* 1 




c/lSIsylls'U 




r jos 



OLsaPcA J ^ 


v O 4^; | J | 4.5 JJ.»|^.=xj IaJ> 1 ^5" 1 U| Loj 4.5"f-i P^-* 4^*> 

i_J! J.i L*£ . JvP J ^ A-ip >_JIJ_>AJ _r^} 

01 ^-.il^r^A 0_j c.a"|o^5"^1=>L=>-1 IjIa 45"c-,-! y*^o\ ^ 

4~o y ^~j ♦ |<,-.-5"C-5"_ r _^ L jVl-o^ P~0 i--o>cj ‘ ^W".> <~~4aj 

—^S^-i ^r*^0 i^’l^- 5 ’" Oi C5"*" ^ ^ cs^-i 4 <XS.^.*c^fc^J 45" t 

4~« L (_£.3|i_X£a| 4.-U l.A(_£Lua345"• j***-*5" ^a ^5"* X-» J Ol -<P^•'° 45^*—-~*o I 
• 5jS L 4 p-1 j | ^3 ^A0OaS «lla5i^5> . C-^| <_£Xaj 

^aS yUA ^ | _p 45"|4j l^xj l^^-A ^ 0x> | L> ^j.^-^4j J?\ 

v—|< w-«.*^/l^tS^^5^*^-A-kS^ 1 o<-x*^ 

Lw»0aJ l_j y^>- O^LjjIsxIjI j|» : lX^OloI^- 4i L?ti L^a 


ci-XXC 4^«.« ^^iib^aOs i O l —I ^j 4 4j Xaj c Jo j 1.00 

^ujS"aS~ ^UaJXj iXIa lj ^a ^Lai5XAV^A» Jo I • 1 X*iOL^ 



ii 


Ua5 

1 Aiaij^ i^)l^>-U** O Uul?j_j.^Jti (jlf.jLL^- ^-.j aIsj \j l^J | 

Ijj^bvj ^=3 I JJ A3 b?ei (_? 1 j ~>J J aT C-.—j | Abtii 

^laftj AS^C~*| f o J-;.*o^j 

aL | J Jo Jo>- 1 _5 f»i_3"*^ <-£ i^_$ A AS^(_j|aLjS1j 

^0l_^3’ cS ‘*f JtJoJoj" | j J^uS^^x Lo j JJ.*flJL* j Jo J>,p- dj.** Abii 

isjj^ - * J | vI*>.m< Jo ^ ^ l-o £j\.Ma.+Pta»i^) | jA^-ApcX 

I . Jo Lo c|i_X*xAj k ** **** , ') \j J) l" I b<3^ PCX cJj^tX ^.***0 ^_*02 A & L 

aS” ojMc. job l^cij 1 jj> . oL^Jc^o^Jj jl> U a^U-cx^ J^t 

<d>*»«.o ^x| ^.J ( J.«>.J b 4.bo L? olA-o 1>*o.j aS"j_£ jl J>£ 1 b Alaflj A*»>^ft^l.o 

•pijiJ&l (-SIAj^Ij O1.»o;;pex a5”" 1 “ ~ 


. - . ,* 1 



\r jJos 

l^jljLO- 31 l? t 0 U°^il~il) Jyty? iJJ) jC |Mi> 

( J uUpcXj b 4 ^£l««x JJ iXlfcO^x A<oo liA^ v^A^sCpcx jJ.^Ldo 1 Ifc Ap-^S^ j 

(Jl*—v^-5^" OLy<s»i^cxb | j v^o | A^"»_^»<| {J | 

C^l^lx/i 1^3 bL^- } Ai^U Ax*^^J l "j\aJ%' j* &a)3 <_ 

pto l^bk ^ J c OU^ 5 *" t3i• jo I «JoJ^5* d>|jJ>-| «^il-5 

O^lxsl^ & «JojL-^x ^>y.j A <*^ |j lil^obL^- ^r» 

Aj a5^ $y*~ Axa^ ,j3 bl*j 

0^*3 J-5 aS" 

• I wU*o>| J)|j^»d^s- oj!3^ Jy*\ ^ j^aS^ 




id 1 

Ai y^s*- aS”^ ti | O^^"" p+*>J i_£JJ.a*»^ {.jl^-llx* ^ ^ ^J^aaj JJ 

J^b^diAJ a5" < lya.ZPtAX** ^La-^J \j (_^l ^iafli *_-o_j idibxs^* J\y^ 

|j oU;?w jldli^fc ^ly . J V S" ‘ J.ij Ai^lj y 

(jl^i5 dll b [a j(T y ^*a. AlT |^>j (*>j1d ^-Lxp-| ^jXXk.a jL>-b j&j 

, d*AA«| l5JoO Aa*» 


jl^dj Syz*- Aa*> (_jIa£i$ v_-JUbo aS"" t^l^J 

Aj>-^ 5^I) j.d>bAxd|j j.*jAa«)^| a5~ ^iS' j^* a.7 Lxij(3^5^dli a 5”i aav| 

A$"~ « cJ j LaS^) Jd)^ Jy+a> U| L ( jjjj $y>-y LoJ a 5^Jo Jou 

t. -<fl. a y-^Ja*^ 4 Aptd«9 » d-A.-. o j( J.db Ai*i|.} J^*j Aaj ji ^jZ. a S' 
^j.) Ataai^ft ^ A^i | ^jJjo < d-A-»| i^Joo^J Oj-^ cfli * t y>eJa«A>^6> 

j\ ^C.|‘ ]a£- ^0> . }y£^A ^askZ^A ^jOZPtAJ} I lS} J 

yja^t^A | ^; JJ-cdli ]oa$ i &dw | <^Joodli (jSbi* (.jjjdli ‘ ^j^LAy 
(jjJ dl>lj Ajaai Ol y^Aj^y • d—| ^iTOl L$JJ y tjl AlaSi ^Jay 
^ja^JXA (^Ip- _jJ d> I iSyj^> aS" |_j.i j d—*il^ ‘ t£diO S** 0 !•£ ‘ d*i 
! jdb Aidlj AJUaJo A^fC a.«»aS" l*| ‘ djb 

b y\a?~ yp- fljj Utjj^J (*-£-«* (_£d*J A** cA£^k* t '° l* 0>^ 

:djj(o d~~,| ^yjit l~o | j ol^i l^jL ^^ J >Lp'jl» aS^^j^-^La-j 

a5^ I ->3^ aS^ Aa>j (jliij 0 *£>|^.^- 

jIaa-o La I x^--) J.>-lc- dli L Ia>-dL ^ j<J^° 3^aa fjjj> j! 

^—*'**° 1 ^ Aaai _ * Jx $ j * » 1 | A fc S^ iXj ^a mO t ^a5lXi ^AV t ^aTCa^ ^ 


* b t gA^tAi* 

uj' y ^c^Ias^j |)) aa! 5^j iXaaS*"^*> i I 1^*1 

A/a/(_$Iaa 9 dlijH^i>« iJ JJ CaC^*o-J^ a5TcXj 3 

^1 ^1 U LA_5" W-AA^i i^l ^ Aj | Lvt*l | ^ vX-Af (_J**^^ _J dA«A>| A ^ IaA* 

L$l—d.5 dii jl ^y-A) ^yld.1 £|ljL^d.®>^ j _j Jo jj a 5^C (_5y^i J 

. JL-^ d. ' 


1 C. V - 1 1 




AaV C^b*>ld5 J^.1 lft^>- ^J-dx.1 b dAAAlj d?y> ^J> b Jj Jj j| 1*1 

• U^JJ^ dii dll is>^ta^-^ (S^Aiy$ ^yla~> y iS^aj 

djfjul^i _ r 

jl ^-**.1 1 Jo | Axj>-ja| ^jAA^a^ti aS" j^l Aaa»J-!>JJ A^ei | ^jj J.l^-^fi> 


Curvature — \ 



^ uAy*- f\ 

1 Aj^'1.} ^b[pK) 'baj ®jlsXS| A ^ 3 i 

(jjb J oA£.A s_ — »i | l** ,■ 3 bf- A**; A-.^ ^bfi. I sA> o* 3 *\5"A Zj b o A-I» |A-j 

(J^ jl) O ^ U^5T (_jl> jj t y^> *S3i\£ ^i\3y T>^j jr* 

c5^U A}b~o «A£ a5 C—*1 ^ | ZZ*jL.a>- _j|^3 Ijo*lisi-b^^M^I 
^*..—9 . si——} (_$ajlAib £-b?>t/« UAL/» La9 j\ 

V t Sj^y y t. -la jic<> .5->U J& 3 ^£ OiHj a5^a~-ai*j| 

. sA-l j ^Ima^-Ls jj^yc.x**'^ Cy-J* s r -Jb?~jl \^-i} °b 

Q-b— lil, b_i ,4 jj (_j| Aj 2 ob»> L.-« 

b^L^jl eSl a 51—i b a5 "p s^° -^b 4 l$1 ° Jz' ^ 3‘ - V '^- tt 

• AAb DiX*^ «A] A | A^^>-1> ^^jjA —<_—-j | « 1 | lS 3 3 y, 

°A—^ £jb— C ^- 5 ' J A? ->b^b ,^—M*i :>- ‘Sri-" <-SIa? 

■Ma aJ SJ~, s&jXj til^-Ja^-b \j l^j | j ^>1 A A.£b 

IjOjb^o t5 S’'ly^^A-s- AS^b^laP- j1a*Jj |*O^J A^IaS* AS"^bUi 
* ^Ja >\01 o^>-:>|a*j_ 5 Aijb-^ 



A^- j. 


S^ Aj 4 ^At ^ y) ^cL]<W^ <ili»^ti^w ^5**| a 5" sJi-Jt S T aj 1j c 


tib b ^5 


-b^la^-^bt.ai ^|a*jjIj < jb->- AI> b ‘ ^7 aA-I-S^" ^ 

-1 o^J^ s^rdii &Sy jl-oA sA^^)3 y 3 


Geometry } Geometrie ^—lO ^ Ij ~ \ 

taf o}\si\ ^ metrein _5 ^jy 'j y^>_ ge <y UUiS^ a^. 15^^1 .ala ^^ 

_J i]l^« i^jAS (^jL)l)«> AS^lc 4.S^aAw £-*^3 C5*bj sl*3 1 <^3^ • sA~-l O »XyvJ J ; 5 Cat 

• ^j->; 3'.^b^»_U ji^lU 

Topology U Analysis Situs _ x 


tv 


y \j j| ^ ] j ^yC-s—Viil-S liii JZ I 

— ^g* Jy*°jir*. 0^^^"OXj**^ 

l_j i_*Aia>® OW J> £-jLa~> l^-S j* ^y b } pi J}\ 

^ilip- b 1| . <y> ‘Xlx~^» (^\^.>\y>- 
Lf>da~>J bJ^-b iS < J&>\)j £y>j\ iJXXC- Xu\jj ^Xjo < ^v-XXfc 

AjCi t CJLaj>- • 3jb jjb ‘ o-—I j\J* i y*' x:jb (*l^* 5 rl <_^ 

I I v>i I b j^* ^Jg<n«J | (J J| li |t>wdj JlXJJ) I b I 



a5Cs | aS"c^.1^,1 a 5^^JUJJ'jl ,^5b 

0^5^"aS" t •" ■ fl j b «««<° b A*^lj^ ^ nr^^i Aa^>“ li lX*?^ 1^ 

(Ji'A-o cXllJ ^y* { jo 3 xZ*a\j j>-\ y Sj’Xz*- aS" 0 jI^Lp“ .Syi* s^sir^TJ '^T <iLj 








Lii i/s 

aS"J s?l5jj 3 ^*^ 

• sj a 

(j a50 | 0 j 4 (*o^? o^5 "a5^ijIa)^* 

aJoj \j o ^ ^ I C5wXikXi>- t 3^«i (J-31>- 

tX^dlj * y? } ^I^aT ^ l^JL> \j*yJ 

* j*i 1 o| ^ 0^*^ i (*k"“'®^<'?".j *■^■*^■0*$ \1 
i £)AM | J»o _j 4 —^»| jlvXxJ A^& j} A^~t_s^* 

» ( ^ 1 ^«a ij t j L 4 iX*) j 

Ij °yr33 ^|^.Ai(*-j|^r e# ^ j _ 5 ->sA.i«> ^—p-| ^>131 

^ jjb ^,5^ |jj S ) (_$|Alaj|j l^-i | ^j~> LT . 
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\J‘c S f j ■Ji-'juy* '-' j~ — j-> 

aJIL* JTjJI _j\ l-^j ^XXh-jIj A;**>|^X; j^-i, >-X.^£ Ij c£l aLjjI^ *_X.> | 

J?y- s£ J>-X.c^'l T SjjuXilj A^^oJa £ } j ^1^1 £^y*SyA <x5" vX jJ> J^-.fc|^ 

: | j ^o[>j 4,laj(j^j| (»rrj 1 yiS^t^ri .C-<^1 

J-\~3 —ti~f~X 

{*» lo1^0^-~*> t J3 IsaAS^lai I J^ji I L I 

a5^lX«*^ 5 t | ^ a iX t *—•* 






<f »x-*5*‘ c-«~& ^ o A^iT ^>1 „>-£ 1 u^"?" ^jl '■*•■*■>’ 

c>—:r*^^til ^i*?!-> *xo a-^j^i- uXj^l^io I j •}?-}} IfJU ^ u“y>-> ^1wX« 

• t —^* - l <-X-~>‘ 4*»fc(_£| js 

5 L-<~5 U Jj-k 4 j 45" « J—1“ J = c5—|— X *Jaj \j 45"vX— ^la-J 

*TiJ J^.? trl-Vr*** < ( ^cXltotilfi» 4 Xi»-l^^l^XAJ ^.jUiaij^^jlju' • ^>- yZ~P- l~>* 

. *x*iU (£j}h }*y ^JojIj cfL < C—| 

^kfl^ » <J}J ^>| 31 ) C«jI> l^.j | jU^jJ fb^ _>£o ,^»b J 

* ^y* A> \ m s'^ ®>X*** li 

ol.> (^)l^.i ^^i^Xlfe (^lj \.,aS^y { yt | oboljl til4ij^i 45ll> | (_s) 

'_j5". j «? C-~*-..>- 0^v»b^ S ^1-5"^^ j! Ij ^ jl { _|-*(5ol’-» 1 

J . * 


J \jU 




-. r 


cr" 



\oj£- 

^ C^**l aU-i> 4l> «^’^*^~“ l3^“'* J (_^ J . 

* 1J-» ■-t-'--^" j* ti^J* 4^ \ 


>J ^ - Jjl ^ 


4.^35 O 


LM 


0*“4» 


<r <j\ 


4.x»Ij 


What Is Mathematics _ > 

H . Robbins w f R . Courant _ x 

>jljJ 

J ^jS'\ j—* j 4i! ob \j C~*~i ^_i £-l*.II.-l Sjl>-1 fSy *.5" ?. 
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6 ♦ 

y ol-?l til^> 

^^ IJl^ - < ^ I \ & iX-»-« u L> ©iX-*^ a^^- b** ^yS^jL>^ t a y~?~a 

J0S» | ^ (*-.<*> X j£bi Jirr.*> (>~' p ^ 3 . *-^**"l <jr^-*~* (>j-5 |cXr>-j£.Li | Jo^-^j 
AxJ 1 \ j|^S Apeiu* ^ Ij o )! i y | 

L^yj xIxaJUI vX-S^* W-lb^jjjU ^.jljj o^sr-oj^c ^<1 jx 

iX-i^^l^J b^ t^yj xl<XAjb syZ^A^S^sA^ik-a^s3Jy. a 5^<-£l A5b*-i <_5^Jbj 
lX^ ®^?“_5 xIxaj jl ^SCj I^aIjp uXi>- x|xaj a3o I JU- ‘ c~->l ^5b ) 

0 y£ I. (^1 AxX 1 Sy 1 jj ) oy>~jj\ ^Xi <& \j>J 1 v ^'"'l It^3 

J— L$~ J—j = \ ^**"1 ©iX<£ aX^ y^eia~*-* aX»^JX a5"~ X_jS~ iJX.' Ij 

!_;Lw>tj pit ©x^—5^ j ij 1 j! a 5^^{b jj ©bT*^,p> aS^^ y^.«~Aj c-~>l 

. X*ib j| J—lS^ - .? = \ aUjIj ^yi^l X-^ Ji (oiJ^I 

L ^ b jJj X*j | J A^ f<>>< * 

L $-X> ^***J aT^I fl5 i^j a aT 

A?^ajjx^ - > 3~'<^'° c5 _j ^ ^-v_rj 4,5 °y^ 1><»H» Aj ^Jy^yy>- ^Aj 

(*^0^ ^“Cl 1 jbb^iaS^j • <j+> ij^l' 3 ’" L?^r-^ }“j) j!vXS-»JX 

(jj—^5T _J _\Ot^r“) iX^iLji i_f v_sb^ j_5l©X£- jj>- aX**£jx t l*L>-^aj 4 Ij 

©Xj.X,_ 72 jlc ^J— \£— j— j>^ jjxii^JX CxX* Aj^J.Xi p~.~Ja5^ l^^iaii p~*J 

• w*~o 1 oSy A$^i—| ijl,o,ft> Ojb^^^l J 1 iXa-* 
»X—j L-*< ^yo.fO • 1 ^^p> l-L> °j t %*\» 

^ t ABC 

l^j | C~*~*9\_$ A J2 C-m*> 1 (_$^fcLU oj_)3 aS "\j 

ABCjI y^- A (^— ^o^) (o.^S^^^lX^- a.-i-Ui db U aS" 

J^;b BC j AB Cj>BjA (oi^C^^ L'Aj-^^AC 

L' 1 H u"\jj P 1^ OI 1 A_.a»_j 1JBC li-^blj (*—i j!J>.^ ^ x^ 

f»^"i^s^-i ^ J ^ xl^XAjjl ABC ^yj\ <-90^- 

. <Xi b*^-* cff^b j|>X^* ijl-H'i —<_5 —[— 3) i_s- 

bl^ < ^ \£ j\ ‘ ^xs-b dli j 31 DEF ^>d 

(_|—*»b>- t^^-Ai j— jx jU a 5" iXs>!S" v _y> X-^1 j<iL j-.j ^ 

l£ oj^x ijl^AA3/^di* aS" Jj OtX^jJ^c | • x^-^^yVj 

^w*> 4 —A^*i£l__> aS^J^ yA l^ti ^^frx Aa|x 1 Ll a £-*°yi i_«ju«| 

b*l i J c£—|* j = y_^T~j|— ^ = \ ^ylli^db oX^A5C**i jjX . lXS t-c>.j ^y^b 



6 ^ bO*) I j 

• b3 ^£*j ( 3—b—|(“3)31 Jjt*3J l^ib* ciL»tSL» tAX^b a 5"*p» J03 

33 < *o* I y. (•***>■ b^j| aS"^ (j) 4 XL*i ^33 ^,-j 

‘ '-^~'1 o_^j 3—b — (- 3 — N ^ o_>S^tJ.?- |^j | 4?-^ dl> *!) ^f***?? 

^j> U . o— I j—ts J T) = '< ^(*j^"cs* 

^ (J^j^l J>“^ ob*>| b* 

& C*~i| w-*Ab* o^l ^ i—Jb- ^_y5Cj 

u-i^ 1 ' i U* tS*0 ^IaJL©^^>^ JU^ 

• (*i 1 o_* j*U 3 ob 

Jo5^4*JUa» pO£ptiu? J.JO 3A ^.S^^i^xj 33 OJJo ol5^ ^.ft> 

bJ{jV«-X.X*«< 133 J~0-£j_^j| ^P> 4$^"J*—J^.{*> 1 y>~ A^-yx* 

\j J* 1 **) _fi/> > J>A 40.*.fi> Jj 3_>_5~ 4 -aaS ut) 1 45" 

4b-t—j>jj3x> ^1 4lxs>-M^ jJ^U bb> 45" ( * J _3_ r 5~obcb>® 

£?—-* ‘ ^Mla-elj <x5~ j*i1 0^5" 3^Jw_pxv» ,^>-J b ■>3^ 1* . o—| 

^i* 3 *-* b 5 **" 45" 0 .bj • cXbla-i £\jy» 

bb _> 33 & o*—| ^5" jjj ^-| j^*o job a5Dij < bL5"~ 3 I c5L ^S" 3 L Xol* 
, J0.5"o]j3>-| 31 " iil~—VbL ^,3 LxAam) Ij ,jXb Jb*^-— 

ti-^-‘ i bib-i . 3, -> r5"jj>|^>- 33 ^ ”ij5lo 45^^*l£; 

3I 4S"owo l^_s^->-3 bo>*l^j ! 3I <flj j.P>aS^J. j ^*J^.“ojo 3 o>-_j3 

. 33|b> ^.*5"(jli ^40 ^ £ (J^--^ aT^ l» i _ ff <-?"3 

(jbl«<3 ^js> U» SjU (_5b^^-p-3^^ bi^J ^3l ^d I ^Jb- 

« c,-! 

^ ‘ 4j?-j \”V J Jlj r^J ^rb \"\ tj3^ ^b-3A 

r*j JU . o-l (c^+\) = rt^(->+j>)=rr 

! iaic. 4?^-^ (»»>jlj . (b—J - f) — 13 (->-}”3) — 0 A4^pi^b 4?-^ 
0*?x^ bl jl ^J*Vw >-—1 b^-3 0-1 b^-^ 

^ J.i | 33 O—33 Itfdb- bi^A t 

Jo 3 Uj l— 45" 1 3 ^ Ji^- J? | <^S~ O— L>e-J b-i ^1 3 ^ 4i»J 1 

^oS^Ajj^SJ 3 U4 Ij jJbj^j i^>y 3»4j ^1 I^j 

lo? 3I «J.3?c^j ^J^/xapxA 4j l* V 4 Ol iXiJx^- 

J._^>- ^ilf blyb^b ^J33f»3 3 $^4T b^^j3 JVj^-I • 0—1 (J 3 L* cil^—*V 

13 e y>b3(r 4*.P> f>;i t *3^? 33 *r i 3b ^ 3^ : * b^<3>-3 



Lai ti-iLi ^jAy^ b f 

3y) o^xJj AxiS iJ^<Lfi>- Ji • |*lpej| 3y) f 0^1 <il_j£ 

(****?- 4 S^(*~^5Cj | |j 4 „Ij ^ pjjL- Jj.3 !-> 0L^» ^ir^T 5 *>--i>- 

4C ♦ 5y~> ^L-«u» 

I ^■^"3l^-^~' U: ; ?-i Li J>~.»^^.Aj I 

j- fc L»l • ^i^l jb Jy*a> ^1) J \j&~.a> 

^—iyi cil^—3/L I J > | -;>~S^ 

»>.-53i ^LJi| |j l*Ji ) *\ 4 f y 1 * A-io j»L>tj 1 (J^r^^l 
! *_X--*..■*5 (^)i?xx>»l ^ iA-j | *-»»^vXj IJ esW\J^ 1 



Jj»\ < ^,1 Aji 4.$C> j_)laj ^1^ ' O— ~>I—»ti^-* l^.i 1 

<Sj4^ ■>> ^ 

ijy J* ir?} ^ '■^r^ Jy*** wXjLi ^i^TiL 

0^ js . A. b CjJ^A a \ 1 aLjI j i O<~..o ^ J lS ^ J 

—^ til aiU 4> < J5Ls 

—^-J-r _ ^IIl ^5> JyX~>2> J-^-y—iS — X *iJ*Jb (il Aiip- ^U 

l*>' J m OT^ aS~ c~- I 

L bjb j oI^r^Ai^* 0 (j | y*o a5 ~iSb aXu^* 

Js> «d^Jj jL->- a)^^»» Aj O^^a-* C-~~j« I A.'£^.a C~-l ^-» __J _j| A-a^iS 

(»-"-L o^-Avcr ^j 1 ! Ij^^ oactil^j 

Ar tii A-a-li^^ uf-^i ) AS^ f,-'Sil&j tjll^-lj 1 

Aif^UttC;^ j'Aaj Jiljt5>- . Jo y~> ll&J dL tiljb t] J*a3 

Jyi aT C.-1 1 ^ ^ (JU^ITiX j»3V ^Xai 

aT til A^a-li A*« J^^>. ^ V^-e-A* a 5" 1 1 (j|^» 




Oi | y jt*3 1 ba$ 

(U>l A~> ^MlAlaaj >A~iL*) *>-jj|^ il|j^~l <UaSi tfL^O 

I fctCl j&~» Aj ^b^>tA 

J y _ *£&U* 4_^.i>-1> A*»> ‘^Ccjbjlyr^.* cil 4-^b ^ ^*15"* 

ijl-d b ^>^j| (jbdljl 3(*3-^ ^^-^"jl ^ ij~l y^Jy^S^ AJLj L*) JlJiIj 

y\* 1 JZ J I \} A<^i|^5 5^ 

IvX-J >'l{,~>- Aj 

A?xi>^ c£jjj.> b ®C~~o l^J J^&l^ti <X *£ Jo\3j> 1*1 

• j»jV J j\ 0“:^ U ! iS 1 ji ^ wXjjU-j C5'*> fc ^‘* ^"“*** ^ Jjil!f 

j\ j\y^~\ c5l_r—^ Aiwa^ cX-tb oiX-pc-j CC;>-j.fi> A^UiiAS^tX^J^^jIflij 

-1-XiS^^^ Co US'" ttCij jl^>- ^aL^I Aj ^5* _jfl> 



J crd>^ *-*.A ) 0^**! 

{ c—! _; cijis JJ ) LUl>| j ^u! I J 4—jf Ji 

»\j jl Ij Of 0l>-? jwb C-C 1 _j ^ S\ 

cXa^ M~»i ^ jb 1 ^j*fib J \+~~,y£ A-c.fi> 1>*| • ^jt ^"*-»*J b ^j~° b J 

31 *-^—*t lSjj[> Oil . cclAxil-j 3^y t-S-^’Cxr&i 3^* cxjjo ^S' <c<J~j 
« L»ic » y .ijjjc <jjo^ y> ol Sjb^ «H*.c» a 5"^^b j f$Ls*- dl> 

jlJ 1 yj> jLtj ilj 4>~;|ji j-.~ :jy> 

• ^JJ IjJbjl JJ 

iS j'Z* 1 'i^ 5 J AL-~-o (C-^>- jl ^PyiMXA L (_^l*4~a> 0 _j( yA — X 

J(£ l*4^>- Ij jf J J yA jj !j 4ii_c 4,0 1 _jl • cj*.*~ 1 4^^ 

jOj 40*j t* i>dl ’ ^ 3b ^ 4^*4^, jv,£ j J. • 3 tt**' jy~ «j3 

.C~«[ (Jjyiy>y> jjl—AjI 




Lai ^C. 


. tX-5 t—o U | J\ 1 vJ3~> | * 5 ^~j | yji j ^.5C ?*:-.&> 
o_X-i j»U>cJ | ^33^3 4~3 j- j\ 0 1j 4$^<_£jIS"~ ^jljZ. ^.j 
4 Ja j I3 i_r't>*'i 0^1 1 t C-«^l ^15^ J £.-> 4£^*fc A—r C—*-| 

^|ajw j l^j 1 3^3-»- 3l3.*r j j>| uX*j 03b 33 aS^/>« 

t; * L> 4>*> L^-j i aT 

j! bU 3 ju^I 31^3 3 ocX-^-> 4-«a* ^il uM! 0 ^ 

»>3 l^r^^cjUS" aA-li |^^-U| ^lai 0^0 I j\ 33.5" ^313 jba»J5 

^ 3oLo C~*\ »3..£ ^ *3^33 4^<_$bjta5”"33 |y ! 

4 1 > I y^ |j dli lX^ b*> ^ * ^Jv3~J3 cfii 

. \\tS~[^) | <jjlla^ ^ btoi* c_i^j.<«a ‘ uX-viU 
liiCi 33^-*33.!aAS4j b(J^33*«| 45" 3o ®33j | 

Ol>\j>® ttCjJv'l^- b 4_5" n» 3 (jLi-j J <X : ' Lj <L&J jl^ 33y»33 453b 

<-X>3 S> ^1 3l~clj C^-i 4_5"^73>* 33 ‘ pA ^ 3^<i£; 3 b <j|4~£; 

tL^>3 lSI^ 45" 3o loo (^|43Xftj 4_S" y$* iXil^T^^^ ‘tXJi>b 4;^£>b 

ihh*^ U»13l K J^>JZ\ Jb-^33 . 3^U ^\S~<±&J 3 

} ]ey^&.A ob**lj3 ^l^tjjlj j L^j LiS^33 j _/5 <J?_j (*U Ij 

* lX<*^ | 

<3-Ji3^oJlo5"" b < AltJpj**j\ ^ 1 1 aS" 03^5" <i_Ci 3 4.1i^.>» 

L>^i7 Cs*->| t>2) 4j Ui> ^c-la m*A t) 33_^>33 »b,V^;! 31 

3 3l <£ J °^-^i £2yU~> SJy* 33 ^.r 3l*- ^>r^H Cr^*' A 

<J3^5^tL^3cil_/J ^ C«*»l ©3^-i^jlj yCA . e j ; ? t fi3b lab- 

^3lS"tL^i3 33^<k ^\3ilj viL 33 4 S"^j ol-*^ v>a ^ ^l^ij 

<33^>|oA-^> «3o 3 (i>fc> ^ tt^i C^^-j3 «L^pt-3»li 0*-| 

. 33*^1 l? 33^3» d^l»3 33ift>^.a> J I-^-jT '33 4f 
>3.i 1^7^0 3-3^1 <31*3^^3333^^1^ 3-fcl^5^cj Jfj^C- *uX3j b*^ jf^ 1 

tfl^AoV 4_S^ i3-.S"~^ 33^ 1 ^6>1 ^3 (_f3lj ji ^ ^ 3 

•tXoilj itL^i 3 t ^-*i'4^ 4^a>-li j 34-.i>"li ^S>4S"3.^-5^<i.^j \j 

tili 3_»J U133^ *1 3» 4S"3.;S" 3-j 1 y> i_j^3 J* A ^*j 1 31 

Lai jji c.- 5 -r 



00 

01 


jUj « i 


y > < j A ^ ,J.i yS~ AfTO—.-> ^ I O^^C-aS'c^s lS^a> y$ 

01 J3 3^>* U a!T ( (JJ-aj A^> (^Lxii Sjbj3 

0 1 <-Aj b ^*80 fr~-+*S i^S^-Ai A^> | |j A^»ftj ci^j J aA*^ i_ aaJ ^r 

ol^-* jl ^—iljdaj b a 5~cXilA^I^^ L* j\ i ^-aS^^Iaj Ol* b \j 

J*^*^ | j , ^-*}^c^i> i_Xi | »wX^> Axj>~ b^ o/b ^.5" tjjl^bSv aTjJL Z^ZA 

b i_V—A< b Ct\*i Aa.p- b^ 03O ijfi; j\ aS" AjiLs^j^ ^^Ja~^ Ar^ — ,*-*3 

^ j*jV a 31* JLJLp- • >3.-A£li |iA-j (_v-Ur^5C; J*-5 Cj 

b As- ^ Ap- tL^b ti »^TOb J &).£~.,o 

3^,5"(_$AjO Aaa> tib<a3 ii5o jjl^j"^ b t * 3^3 c£J^-xj A~j ^p- 
Apta_*a; .AaajI; o^.a.a.p- b ° ^b-w *""*•*'—* iX*j t* O j**.* (_£ IaAsj ^Ia^a^o AS^" 

UcJLa 2 >-jo O^ ~s A \ ^$**■* <Jy-~“* 

{*i->l-\J , r* (0--S" Jy^ >_a 1 xsJe* JliCsb ^s-^Laa, ^_yil**> 1 C-J l^-'j J3 aS" 

1-».C5>a5~”3^13 ^y^Ty l£<X*J Aa*> (_£l*aj ^yj <i£b laahiS' ^3b oJ^aC- ^jb 
1 ©uX-AC^aP^ b>l . jo-J^S^^^C-aao j<~j | jjb* ATC^Auj^j l* 3^^ ^5o J,-3 <_sba3 
.joaIS^^JIp- CaHaA^ ;fj>'3 Ajbt ilb^LaP- aS~ 0.*»| jj | aJ^JL*j 

<_f'-XxJ Aaa> ^IaIa-s^ k^*~ jl J^«w A l)~'* c * ^-*>5 ^ | 

O^br^.; | Aa3^/> ! ^^avuX.a. 131 Aaci | b A^^Ai ^>Affc|^^- 

Oy^ l<* & Caa^| | J3 <_£0^ w r~£' c^IaIaa? j>lp Jy*o.> ^*->1*-! (JK-Aij 
ol^ilAaij «J.^-U» j\ ^MUaoIj piJy^pKA iJJ. a> Aaa» 0^3 y\p^A ^jUoj.^- 

* (^rr*^ojUaj «^-jl^-» ^>1 (j^S^ b y^*y *o aS^^j Jy^J2> 

Aj >^i! Jy~z~> Apj^c.j^j pjoly^ ^o^3^3 cS ‘<»^ljo^ w »O wf r | Ul 

A^S^ iJ^Ai Aaaj (^La^i^ tL^J jj L^lAi ^«*j v_a>aaaPC} . yjj JoLs c 50 ^^a£ (^1^1*03 
L?Jj.S^^e.laAA»^lA<I>|CA>AAA?lp-A^A3 | . jb^^y^AAib Ai A^J | ^ O J.^ ^ Ljaa- aJ bos^^A^ | 

aT Oa»| ^* ,a ^xp-Iaa.a O^f^Xi i^3 yCy~>- A^blj | b a5"Oaa. 1(J j 

_>3(JJw*j Aaa. jfrA-i b ) «-X~aJ 3^-^- <Sy^r> y 33^^ 

_j (^/asx^-A 3^tXx>- A^Ij | 4 Pca_x> ^3^3^^ Aa^j 2yz*- L$y^i •» iX*J 0 aS^ 
jrc.tjA-jjeX..'^*«p-j3^AAib t j^x-°j3^J«.5 > 6-*^^oci>-(_jij|3 3^AibAiAi|3 
3jtX?i^t - )Li*XAAA^i Aj j^) l^A^.AAAi>-<S^t__AAAA»^3 i_X3j l<« < lXa^S^^^A£ ij* Jo ysZ>3yO^^i^iSy^j^' 

• oj-a^» 

-/! j3^^j ^3.5Tj O^j3 ^j£ I aS"iA-aS"V b* - 



Liii y>- 

o 

j\ jS tiX* \y^j* \ J i _ f ^ijr: 9 ^sh~* 5* *X^^Xj 
. J.I-A~;>t; ^Lio I^-Xa- *> _j Joj^_^ ^ft J2 aX^ jjLUu ^ftJO 0^*^" ! J 

• ^ I | ^X^) y^ ® uXi t 

(,1)1 <^)yJ5J5 aX ^A—xx^^laS ^— a-at | j«^ if i_/“i 
JU.Aa-'M^ 4 l»^S^»_cJli^* X Jj3 Job • wXJib «J.a£ .ilpw j l^*Ai 

jl 1 A^C—j ] b y <_X.ijj.Jvj yS \j ^jXj J.X> aX" ^jp^S 1 y 

^Xj J_X*j 0 iX^t-ft C---1 0 J.A- ^J^a£ k —r^ |^_jXj jXa Jjb^» A-bii^.} 

lX^Ij OvXm» it-i 13 f^X 4 ^a> 0 ^ Jj I I^T V* SJ} A X { g*AAA> , (.Xaaa^ l ^4J I lX-J o|^ 
^t.Aj J^jp-o i_—A i ^b— aAaa> aXJ.> j ^ A J-X*''' < X "~^^rP y> L»j j,£> 

^Ia.^ ®Uaa> _J J-jA** <_£l^-Ai ^1 aXJj| b b*| • Jojo^^XM*Xj J> ! 0jJ3 
I^aaAi ^£ I j\ ,^Xj j) L$l_j —1 >-Xj y^ijf* ^*Xj ^Xj tiXo j* jl 

^ft^’” • J-> y** Ol J. A jt SiXaJAI^ l_A*-AAAF ^C.la«AAj 4X k I (_}{ (_f^X^}Jo 

j*L>-^A r O^Ai ^Jobj ObiXkXju^tiXjjb 4i**>^Ai 1 ^.aA) aX J-iX { jOj9^>' | 

^A^(_J-Xlo |jkX*t£jl k r A*AAi ( J.;»-b aX.>_ jXb \j iXaLspiJ 


. Jk-UiL AxJib C^I^Xa*! ^>- jlj»" ^iaAA»J^ iaA# aX 

t^AA<aA* 0 ^XjO aX”J.——S ^^jp ^9 Jo ^IJo (jl Aa b>* ^^X b ^X | 

.>3 A«_X^__bl^i j ^yl ajIX* ol> ^ J _) T * ^X J j* 

Ai^>-l.A» 1 4 x^-Iaa.J^J dJkAi ,^a.X-U 

^X^X |L»| kX^iU Axj^.A-~o o^X^jli*'j«l^o AiJvJ^A^kX-Ailj O^XaS 

c-1 JU 3 JS aX ilaAi^J A^a j| ^Xi Alaiikii> ^| lX^I^s^w 

^ ^Xaai^j «^X^c.1oaaaJ Lj Jo L»aaJ jj 4^i_; kflj aXlXaSU Jy^^ ^9*y. 

^Ua. 1.) l> J} j\j t_A <so \j C-il-AA/k y }y£> ^Xi ^ A _) | J5 

^Xi jX* J3 AXi I ^ kfL^ft^X y$ j*a *y^ .J-aa> 

J.AiU LvaIj ^Lo?- iJJaa»^ 3 tiLi aX kU~“| ^ J-i>I j 0J—i^Jr»-)^ 

a ^X J.*aoIj Jj jIaIaAj \jy\^*»}y X-JJ-J lv>jt aXi> J ^ j 

(JUaT | Alai) AXCoib Aj-yr JoU aX JJaaai) Uj . J^oI^aJ Aj |j 

^7jlij C-aa.| o^X (jyJ^ J3 ^X^LIaj j| ctl-pc-ft U Ia^Io* 

a wpb ^-ma^-^I^x^La- ^L*.! 1 jJXaS Caa-I ^j|jo 

0yJ2 Iaj I-- aX ^X>Ia> ;-i J J^ao oJj j J a ^X ^)_jJJ-f (Jbajj Aieui aX 

aX< j|Aj^*j S;b J3 ^^»<xXi . ^X A^X^.laA- 1 ^1 | 0^X 




oy U.i.-.i I j 

J <jl_ ■^3^’ £3+^ A 4.5Cs t U <& C«-l C^|U dJ5xj $Jy+ 

3 l—Y|jiXo L^-ij JjlcXJ ^ 3^3 «^i*«j|» ALij C-**l 3 $3<3->la 

<X>j 3 ^>^f» U>"^ L?jl y'■X* | ^ iA-j 

31 aT <X^ J 1 3 ^- t^lAjafli 4 j^L»-I.Lj» iA-l5" ^*Lo..-j a] a jljo b ®l5""^>_j 

cX.»S""^y-® I j j L-^*~ jj . iA-ji I jG ’ (_^! 

i. X-5" CS —.->■ ^ 3 \_S^^iXr.X^S' cXj 3 ^: k\> \ 3 > ^ a 

j, £ j 3 _j^\j &Sj> | oL*' ]ao.$ i_X-^0 J^l 3 X- ^ 3 ^~ CU«*.j_J.c 4iaai4j »JL»^5l£ 

3 J3i \j A ^*S A ^1 » w ^*' A 

v5l l—«£$ uX.ij|LXi ^M-M 3j\} ^ 3 =T 3 «£-„L^» j-Uj 45”(JJ^^-3! ^f^- 

^i ; *A a> Jl>* c*-^1 iSt ©jluM 

3^5*tj t_5^.J*.^ 4^ (_£l«aS>^ ^> | *^i^ £ *'-^-~i I (J_j , *‘ 3 ^ .^1 45 Cj 



N A jCl 

(*^ J liiJa* ^j| ijj_y+3 (_$cX^>- f^li? 45" 

il-stj f l&* c__s 

i . * . .t^ . ...... r *!.. .. .<r" ..I . .ii ■ i - - - .. 


^>CJ l_$ Ifc 


4; JC.5" ^./o 






4»<**J >-^•*1 I— ■*&*} ^ <xS ^J. 





aS~^,o jS^'{j0jr $3 '-r*r.~“ lft> j~*.-» i_X~3 L“ JJ 

J_JL~* 43 ^ ^>1 2Jy+J3 jU/» Ja~j4j 4& | j\ U| . J^L xU?il 
J_j l W-»a*Ji_X.J 1*3.9 ®A , >-> <-$ c.MJ=-l aS"c***1 j»jV ^ijl^^ J$ I 0^-^ 


• ^ ->y* ^ J 


\ - J 

{£ ( Ji^£* < / J (*i 1 Ai**<|<X.3 _j\ 0»**0 ^ i_ *.~*j 

l^> L?1 ^ t I>. '•^■‘•"'1 ^vC-e*,& t, I & C.~-| ^>i (**-■5^'“ 

1—■» t> j'v^ JX aS" c +.~~>- (J-C^* << 3Jj| JS J5C~j 


O t_X,o.«A *3 J2 Apt3 


^—-lai < «^ s _a£l«Xo»^,* A v . ojk.—<» 


Ij Ail; 


^3 ^^JvX^o Oj-'-^ JX AS"‘•i' 5 ' 6 * 

* (^£ 3 3 ^ ^5^ *—' «AA»uX^ l«^-» AAJ lj ®kX*"^(aiX-«J LaAA-^ i»* -9^^" ^AA'l^AA' 




©<\ 


yt J | J L* J * 


J34^cj | l-° t J^J ^jJ viX«—° c— *£.j ^ ^ i© 

S' &S~ 0—1 ,’,J | , yO jS i JoS^ 4a>- ttJ O—J3 . jO L> «3 J.S" ,AJ>- 


\* 


a^J WlJ ‘—’"'I I <j ^. >-»»■—-J *v>- jj , cA .—lj ojjj ^TT^eS' 

Ol £7-)^ -33^-ilj *lai'> aS^-o-^aj jOb oJ>jy^~ |j U — ji ^1 ]a&* 
7>y ^j «0— yS » iai? c_Jii ^^-1333 J ti.—I j Jj'I**'* i_Jij 

^.La—l.* t-d£ lxa.-° i—->~— t—J j J3 . i—.«— | aiv’^ci |y^j | ^4r<-X—lj A;;—! 3 

O^tJ SJy* 13 til* ojl jO j| 4$^ 0_j5" lOo 3^i- (J-^ 1 © i© ti-Mj i 

(l (jX—) o—| 

1^01 J ^x~*3 Ija^x.— Is ^j* | jjOi ^> 01 L ! 

o—| ^o- aO o—| ^1 (_*»^ 1 ^ vA.>jj| til °j-?-o 

J3 40 | Ja^O 0^*3 aO< j 0 — 4j \j \ eX.^ij^J^-* O—j 

aO |^>| ol-® >~-v—| j^ 0 «.<® jl5"0o—til-**' I til^j? • 3_3—> ©Ls^> 1 o»j3 01 
J | ^.j I 4,0 | j| | ia^.O a jlj O—1 aO— Aji-1—(^ | Lj i^--— 

• L *—3 _ 3 ^J li -«^J joJ3Jj I 3© lj" 5 *’ a5~* 

^»5C>tX^li j| |jl^-i ! 3 (v;*^,__$■* ii l_—«.—_ j3 cil^*' ; * u ^ jtS"”jl© I -3© 

(* & 31 >=^ Oi^ 1-> C3 :> ^ a ^ P ( \W) p. O?" 

cj-^ 3 I ol j---^ ^ (orr* U ^ 5 -°^I J I 


*ri. 




vu 


>^lr^i*^ , —»"’! (*^V I tl^ (‘^! J>\ 


\ ^ ^3^-**' «>-X.J i_-*j 40^*-^.2;) J^!f ijl*^>| »— 

III 3III3 II 3 II 1^ Ol^lj ^i_^» -il^l ^©^>1 

4 J^3f 13 l* l^C^ | |i^J ^-iW^'vAj lj ^ J | lV^ 

^J.^Ou |j o^I^- 3|jl ^-jI> |>' *_^a5 ©|jl I 

l^i I 1 \j «wX> til*Oi^.A**5 ol.O | . 33_j I 03_^J >A.**3 

^_Ia»*» . i>.-> I J3 0—1 <0— (3 \ ^ ^^—^3 40 Jy+^J Ij 1 X-. 0 O | J 

4 M3 ^jlia^ l»|^0—I «uX— o,X^^S~ ti3laj C)yS ^I .p- 3 I 3 I 

3L»j| 1-* •(^"’i UM^lT^jb tj | ^0^0 

» »-^)) <4*«j vil> S31 j^ 31<® ^^tjl-’" !4^JLi IHj) 11^ I «iA— 

0©^^*3 L | j ^^03 4-o—j \Xi L } I (0^-» oS iS |j ^JUc| «v_icl /SxA 

^j l^—lj A»3l>*! ^OoVl^** • $y~ > ^3 l-J 1 (-iL> *jlkAi Ij Ij y$~ 

jJ».-.*3 j»l^w I'—■*— 1 tjl— t aO I J\J>jfc *—->—j « jo~o I——«?cj ^-J (oj3^ 03 I 3 4S^ |j 

dcX>-^» ojj^.) in,, in til^la— 

p \, ^ __ 

ti^ ur^...^! W*-"' ^.Xj *3 A^-3 O 15^3 | 4 \^X.J ( iJl^AA’lXj 



U»j ^xVc^-c l.* 

. XjxjI (*<-j Lot j x* A x 5 o c— \ A •\a*> y"?ZJ b aS" 
c*~'| ©Xa£ lx.?- 0! A (J-^l xx AA 5/ fAa*~> xxlx I & a.! ^.15* 

tjl©A^e^i JX . XiX W y II^ °^i^ 3 . 

* f~ -s y ^ i < ^ ^*-^ j ' AA X^ X y ^d 
s .^- ^^iS* aS" l^u | jl 3j^2LftA 
4 ^l£.X~^ c£Jy*A> A^X-lfe^X ^>^+> j£~» . £■-*> 

©vX^Ai—d • 3 ^~ : '‘ <-£.J_^ t.X9^ ^Xs>tJX<_£ LX3 XXi L® cA&y«o y* fir* 

. x A^ x^]^^ <A+A' >~x^v i .j 

X Jy^’b tj ^(X-XXf ^ ^aa«a.»j ^S XX ~9 \j y~*~ ^r^~* ‘-^•:?k I .j^ 1 

• x-x5 ""Asf ji aS”" tSJy^^ <J ^ *>*.+** | 

>s> JLj^>-| A.C 0 X}** V 'X C-«*V 1 A^^'- f^ l*A<D^vX» 

^ji A\A ^• a ‘'^’* JX lSI «Xij X^>- y* _jA* * *^i 1 ®x^..£j i£Jy*&> ( j-*^ 

ijjS «V_)^~>IT» ^Lo <j 1 a 1 ^* 31 (^xx^ JU- xx ^o)xaSj a1^^> 

dlj^l • <c^>** j ! ol A^ l^xx x^f<— aS^<ix<~-j| a),^^* i3>] 

<U-* Tjl erd J ^ «-* a -r*- 

JeiA-jAS^^rU^^-^^ . XX^S"^ t r -“ i ^£ix <-*^**U ! 

^ *—ii* 1*1 X^X^y© ^j" ©iX-^w^ A> 1 X i^Ai iX-AAitj A^U 

* <Ai ^jjlj ^y^~ J y ^A^- A *uAy^ |»l^r^LX-S" cS ^i 

i $ | aJIscaa**! aS^X~*»S"”"" ^ <*•*** tX-«A « Kfe ©^a l-©*X*j aS^"'VL.i > " « 

~Va**S”"iXjI ^y~yy 3 u ^d^d^ ^ 

^y>yo l?cj . vX-jIaa) jJjvX- 7 i_X*ilj 1^)1 AS^^i^lA*^ __ X^^aS^ 

^X1 >i-X^jiJX C^p-aS^L*^2h3Aj <^ilx3^<* aS" cXXi ^Xa® 1 |_^^ Aj»-^.x- tt 

^1 < O^t}^?' j* 1 "©j X-^X^<* 1^ la|>m >y !>*“?■ ^j|*X^_fS^^j i -s , "|i_Xi 

4 _»aj ^^Ixxx ^ ©(X^i ©^t ^1 <waaj| ^ 3 \Lx A J 

! xsUxi^r^l^ ^3 jjx 

^_r 1^ (©■'-'X X^-^X XS*!^^ jiiij A^cj | _;| (X^j ^.a^lj aS" X-j-S^^aaa' 

^xlajjxL*.-i (^xbu*! ^U^xx j©*'<^J xjx1^1aai> X-.^ < 3 ~*A ^y*~ Cjl ^d 

^ V * A^“^ ) 1 — f *Aj | JJb| ^ __^j-aa* | X Jy*** 

a5Cx>|O^ d^ l^y ! ^ I>r^^> x^ ey >V^i’ 4 ^--dl ^d 


Salvador Dali_S 
Surrealistic 



j..j [aJx$ ^ I a! &j\jj <?|*l— >• ! 

aS" two^i | | Aii,*»»^ b lyJyiS\£~*° j *lj~^ j*"?***^ l^j^ 

A~o Ux» ^ft U 1J J>CJi^<il> A.CjJj. 5 Ljt, j . J-> u^”^- 5 

Xo (*»> L <_s1«j|j.j| j* jl a 5"tX*3 (\ Nu^) 

UCJ -X-o A^S | <_Xj Jo j\^ <_£jjlj Ojlij’ Jl>- Cx* ji 

k^k- CX?** • ir^-*i ^d < >-X^^jl^ C-**>|j A.Cl) \S)J ^r? 1J o-oj- 





..*&«««-■■ 


T ♦ J5Ci 

>;i(j;) </ lX-*) 1a$1**1£=~0-X>J ^ ^ c~»\j 

C£jL«0 J.> J oa!5" jJjL l5^<4 y^ Jl ) ^—ACs] J ^JKi ^A I £ y ]1 

. C.5U^.^O 

' «^ ; tl>^"*j>^~ ty^yj^A j 

N^lSC^jj aS^^jij c£ Jj^“" 

_J 0.^irj^>- y^_)*A J 4>r.»Ij y OJC!»»- ( <dil> iJ fr*'- 1 ^’ 

0 O~ 

| 0 l^.J \ ^JU-lj ff-LaC-l^ j.i!«j^5^ J jl C~wl 










xs 


oTb 1 Ai b ^y> ^yS" JJj Ia ^£1 -> «—!^ jl 

A_b Oa-^J aL | jcXai I . cXSjjjo ^y U> uj^" ^j'-.’-'Z cS^^j-^ 

aS^o****!© } ^.^a ^JL^>-L c<—*i>-^1^=15 c~~o tilj 

l_a»y^>- ^>1 ^yo . ! ^L )_PlA j L^A.tt> j\ 

lc»^^- a5" 3 -Jj A ?y y~* O^zX ^5^5 _J$ | ? iZ+~*\ ^j jta* A^>- 

^■^C.©..*^ ^.^xU^x ^£J jLiij ^La.—txAS^<_£^-.;>- t^bb «M5 ^"’XIj lx 

v>-> ^Pela^ . Jo yZ> ojo J».Jj l<*Jb M^lS"A^i ^Xj <j i _0 JJ.~< | 

L -J C*i«<) |^J wX. *.£> I y^x.j ^^j^L^yX A^-^fc j o<w«) i^.dS' y '^'“XJ J J 

<PtA-^ ^5"M . wX-jIaj ^-^ar^Xli Ix^A-^-J y^X) \j 

• o-*-^' _J o-A*>| J : Owb Lo-iX yj jt:>-Lo tX^oL ^ 

OlT ^.27 y ^£l ;;*0 cXXi lx C-v—I Ai^bo aS^^j b^-^J.5 laa$ o^b> ^yl 



X\ j5li 

^.»U ^xL lo| Oj^^o.xX.j A-^-" ^iio (_->- _» C^v»[ j £-{*Z\ 

yj Mix Lxo ^ft> CaX-**!? JJ UL a£L ^xo o_Xj J 

^LiA; L>- <jb*:^>- L» J^Ljj J>- Jk.5o»^ol--.^^C> v j| A$^.ijb -5^T_J 

C*5""^y>- ^y y$ jl ^.Sb Lxip- . Jojb oM^I ^~>kXSL> L a!T 

iC-ftl^(jUAj^.AC. cS^ vJjibtx vX^tJ^ C.tl^^lfcAj^.At 

L^j I jl ujj-L^ j>l^ (»L^j' a5" \j$L=ryf Ay~> oOi ^Xx> t ^j-^- 

o-^j c-^b <^Ua£J Aj A^«xx^ < cXj > (3 ^_^.^>* ^ ^i*v | ^ | * ^-XjjdvX^ Ia^ 



I 3 0 l*J < bii 


i_a 3 lp<u/»b C*fcL* (_$l<s>4j^i£ d~S' ^P- C-^P- JjS 1 3* ^^A^P- b 

A-i--jlj 1.^,3 ^53* A~> ly^^i Lo-^iA^^J | . l^j j^b>~ (At b^ ^I&Aj^aC- <S~5'y>- 

. M»* ^j | <Jjy b bt>j_jlj ^£3^0 0 M*j j*vXc 1*1 

^y 3 ^ ia.a^j i> cx*ij j^ij < 3 '—^ ■ -^> 1 ^ ^ 3^3 l ^-* 9 ^.y 1 y^ Mi* 

^j^-wo*! Ai^Pcj by ^a> <Xl$^Cy ^y ^ a5~ ^3^3 M^AiS <Jyb^ b 


* V - X '“" tJ'* 


^ ^ i*' 1 *■ 3j AS^ lX^*^ jLsaJ t *j _M*tTj»-^*5* yVb aSo^jIsj 

^— .J I t J ^ , 3(—^*-P“ Aj 1 j ( »«>^ t - *^ | J A.^^.3 dl j M—v* ^ (■ — <■****! J 

<j^^.i <Aj 1 j 0 5o _> La3j.> c^Iaap^c^I ^5C*.* U * c»~>l <>^ cs^a? 
a^jj^jI Ij ^3^3* i c~~~pti ^jjb O-Mx->l_j?" til(J-i^^ 

ij^* i_/'b [ 3 y^~ A £33 Ip- j3 ( ^5^* A*J ILj* iil» j-Jp—.* L-> ^iUp- 

A^y f r J.£3 Lj .Aiic—fyj |A^5^r j|y>cfJtiU A^xJU £*>332 a 5 l*< A Jlb* 

— ^3 * < c_SAjo 3.Xiba5 -j,., A 3_ / ^ t jl;.$ L»j| 1 Aj (j I AS :A;i5" 

(jlyor* ijliC-A-^j^cij^iCi | A-i^-p A^A-i-o^,* <j£~-» *ro ci^A* “^rirf 

ijl^-.p-l*! o^l^i >3 «^j»bu5 a 5~" |_,>3 A-*U «^>'i^*> bL 

<c*~.L* j-i-» ^i5"c. c pt-£>^^-3.5 Jy 13 <c~-»l«:£^o~; ^p-» 

< £' t ~p- ^ a*?* „>=*■> t£b 1 .o^-t 

OjL*-> y* b « v ’|ii.i li^l^.A>(_5Aj».i 3^4^!^- j\ i^JLi 1 ^.j ^5 b ^.la*^ J5 iiol^ uX> 

. k\~) ^.J 3^.*/i (_^ 1/A3_;3 ^ 3 C-*^ I j 4^xJ33 aS^ 

Jy \ ^ I ,3?k'~‘‘ Ij y >- > ^ bo~^ 

JL iAj b A j fj\J ?> ^ 3 J ^ ^ I c^y (** b-jj 1 ojy A-^l 3 ^. 

0^*3 ti_jAA ^--iltib^ ^IjUb aT^ —aj A- ;r*/ jb 3 A-.i b/^ b 

. 3 j I j.3 A*i*b _,'l_^**' I 

cX-*-J | .3 J l «ajjl |y | 3 A-iS^^.jU>- A^ti^s^l |j 1 1*1 

Ai^l^i-1 A-j Aj bl.* ^3*^3 »i 3* A->^ ^-■b'-' ti^J y -^b J 

Aj Ol>j’ c5 ' ft Ij ,3-^5^-—^ C~*~\j <5li3 aS (JUi5* Ol^es-* Aj Li** y_/bj . 

ui^pcj Aj3^>j3^j ^J^Xy j\.^~ [ A^li b 3^33^* ^^5 ^^JjA-o 

(> 3*jl^>-AxJ u; ^ljyi (jl^ail*! -^J^( 3b iJXy A«o (jUaAJ^ J* J. O 3 ^ 
jb | . M*lf>-X.jb yVb aS ^\j 


yZb*<A 4 & ^c,Jc 3 a*j cij a £3 I cil?XJ l*| ,3*jb 2 }^ cjUafij 


: c^*- & 
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Lai 

_^lai JJ < C-*°| OuX*i 0^-*o f Y J5 a5^O^-*^ 1 ^ y+A* 

Oli (*^ ^ <• \-) ^^ a "' O’-^ <S^ y ‘t'jj" y* ^Ja*-*> j«llj ^ J ;>t]a~* 



OdlJA ^ <£ J j M ' <_S J, ”*d 5^ ^d Cj\jy*-±A j| gjya> 

aS" \j <J;Sl>\ _}[ * 2 *>^ls> ^ £_; '^ii.«l 

j;*—■»*» lj J+^-> I : Jj|j-Ci ,jltf>j jj jjlj c-wj _;j 

i_~»(> ^"*! J J.I.S^ o 5" C»«-*f J t_5_/i*j lXj [-laai U| 

Jjl^a Js1 *aIw! / Sjt?? or~T 5 cO _/>■ iOt*-a >Aa la <53j' 

CI-——a owVj^.A-^i U| 

l_r-j | jL ^J^l Ol_rd t_Ari 0O> 0L W j*> A5" <cJ iOJ! ol^**!*^ 

>—.-a y> ^iL o~=>-L-> l*-L ol^yO-® * l d -^-" «lx; 1 ->!.> j\^ A,»JlIa.a 

l^o ! o^~“i I _j^ a^j | _^| _ 5 j I j c^O^-ts^ j\y> oli a5" 

A^-y: f y' (J-^ (jl^rd . oil |p-i L—^ti 

OoS^ L® L aS^ ol j \ ^U 0 --.;>ec o^ ■ 

Od>!^:>*|Md^ OcIS\Xaj IT^IaT ^1 

C$Op(S" Aab>- ^i | aT .-X-i jUa^j | In la? ^.la? Ol-“^ l** aS"" 

L»**i aS^L" i»\.»OCj 0 >’(S" jJ^a 1 tn | < Jj*—4*i^- ji_X; 

OH (Jj-^ OU A c \>-ialp 

. «A-i lO^i Ol ^dlo-j- 3 

y* j-tla —j ^0^-^^aS” <£ Ol> j** 1 _?> aS^” j'Vl^ - 


Alobius _\ 



'"Vo txwi w j J 0^^ ^ 

^>->^il aS~ 1 v^* c~-|c5^_^ 

^5" > JXI^J diaptJ^i J w I s **. 

Jy£*-tZ~+J ^C<laSi Ajj»l^tj ) ^*+>y$jSS^ V* jX 

1 a5" $y~> 4S"”^x3^ c**o^>* aj ^ <Jt*5^L*1 



\r jCi 

O’.^” c£^k; j> (_r^::^ A ^ 4 - 

^a AxJ! • 4x5 _,f jl^ )J Ol L>1> ^ ^ 0^*1 V-> 

o;^ ji! ^ U| j>^r<0^iaj o^.UU 3 **£ j^. ly*- aj 

. »—^! «i\*i i^j° 3 ^ o! 

£tL»**» ciiCj « 0 HPX^XS L* <>_,:>- £- j-<h~i > <u»>i>- 

‘iX-j L»^ij4 j>-j^ 7 • C-**»l e^\>3j!$ \j ki^y^iyA 

£tl C*sS y j£- a5" <JU~o I o!-> CJL-tt ;>-^o 1 }yS*-y\i Jjj| 

. o^jSLi Ol Jy3 l*o$ j^y Oi ji_5 «cXi L* 

£tLw cS J j ^ Cwtj C*j» 0 ^"* f (^r-J 

c»*o ^£^<0 yU jjwb c£"j?> Jlji jjb^ jlO>jfJb l>" 

-J*i j*} i^cf* iLU-«*0 ^£**14) 

(_j^Lj) >i»ly aS" c-*0 ^r^K*wl L^ - o**** |«a»£ o2>y^ rrj£-J>ji aT 

iaii ^ *xo rr J-O c—b 0^0 ^) c^j MS' 

• 3y£^jA 4x~~j ^ c5_)j) ^<w| -5^^—-O(JL5 Cj 


Klein _\ 



U** y>- 




A»* ^$L<a>jo lX* U (A->ilj ^SC+a cJcXjij^ ^tl 3 »o> t£^-J jo ^-M 1 | 

J^+aZ lx^i» . SJy&t) v_jlj ^*0 La? | A^Ii L ^J£.jaA ^)-o 

L* .CiM^j cJ-^*^ L$jlj\X**»lj OJ^*" Ua.9j0 ^ y^i yA -'c-La^ ».XJj L* AS^ ^ji 1*Il 9 
£-jt-0>- jl (>Oj-S"oLCi iJU^j <jl^ ^ aS"*^*.— ftJ p-i l^'^-o-i 

JO C*a*»JO Atf t C-f**>l J^lal^fc A^U^^a . jliXS] ^laj jo-o | JO a5"J 

l<«| . vl*~4 j|^Jt>0 U*J^.:>- Ol 0-^i^ i-X-^L Axi^S^ jl^.9 OW* 

^ j ojwi a^^j o^^ <_£j (£} L*."* ^IacJ* a5" Cjr^~*' A -JrA 


• ^XaII; ^3 J 4^ 

AJiS^^iu^(jt^.p- jjj aS^*^ L—S^vxJiU ^j'ljjo 1 

J |^—3 l^jl^U> L_ft>AJ*<M* *_!,**> I J c_9jo (.jLi-As ^ kJ-.JuS" JLL&1 y~~ jIj 5y>~ (jUxa 
**~**J*> | 0<-X-*^ I 1 I J ( ^(J 1^ lX> 

0 Aj|j j jl <-Aj jL«j i_/~^' ^ ^jtXoc^O a5^ 

j ^ ^.Aa^u ^ji^) jlXaj | JO w^M'j I*jV A^jU JoU (,X^a^^£) 

. c XSj^5'cj 

A*>Ip- l*a$ < j &\*jb JO ki.^tJ Aj (•^•^ -O^ ^ 


* (*£*^5* 



* OU j - ^ 

< ^ • *—*^1 a '-^^ c tj jI^^Ijj jy*j cx*j 

^W-^" Otxaj *>! ^ ^ of J-?- t (o£^l-> ^.Ujoij ^ ^ji'U^ipti* 

(_Ji>.aj 4^ ^(»U; ^j.*.>- | jj | J&i U c~**l U I ^ ^-j | ^j^- 41 l$^a> 

(_£oX,*j o^ li i_ ~*Si-A Oj ^jfr*_>L»o i^£k\*J jt^>-^Cjj5l*a$ 

^-5 ^frJLir’ j£«ah ^ylftOjj y^i jS* | <_XS>I ^*'4S y&\ 

o.>b*-5 l(J>^t_$^**^ {_$\.^.z>-\Jj\^i.» | (i.5^ J\) 

<^rt'^ ti-)4 u ~ i <jL^ CUOtf - Jj. 

j y-tXajiS^ ol jl <“4 f Jy s < ^**»4 Js 

y^AA L^i-xai 41 **aj «iL i^SyJ\j y+a.> ^y_ | y • cXjjL-/^.* ^^pz.A ^lai 

jr^ 1* ^a (f»»j <_sIp~ l<*>*2» 5 (JJ^l* 1 cL.*i| Of J-i ^ (_£«-Xju 4*o 

aSj\ i5Jy*ai kX*>|^^d 4$^C**o| Jlptv* p*sj& &S~ A-iU ^j> | 0 Jy**> i^S'' kA 
4^j L^t^.fe 4l _X*to t>\j ^jJO^.5 ^ y^AA tjX^ ^rr^Jji 

t ^| . lX*JOj!j._ S 4?ciu=’ (^\>j.)y iX *^*5 -^\x-~a jLiuiU \j (J^a> 4*o fo—p- Oij 

4_p-ci*s 01 j (Jyj _jd \j ^J> ^-3 K jf?.~‘ v^4 ^iy^> \J*2 3 ^ • ‘^*‘5 _r*-3 ^JS Jo] 

C~)[?- | jj> . ~Aa~~.A ^-aA i-ilj 4j \j O I 



u 


jt*>- 

0-^ ^la**** (_j|j-3 ^jd I AI^JL* dlj Ia AiJ | 

olo^l dAj Ia^ 1j <T ^aaiAaP^j 4^xi’ J a511j (*JOd^*^ 

As*L-?<^jJ^j ( I M^) ~-=r jf ^Ja™' 0 Aa> oMi^“ I 

‘(*^^ C5 - * 

• ■ i >* i ’^5 v * ^d^d 



-^-J I 4.» 


Oj ij'j-) ‘“^d 3 yjj *^i 


■ zjS jU* <s**-> ck~ ^d c?j^d j Jr 


!♦> 1 aS" iZ+a& Ol Ac* - * #AO A^eJ | Aj A.^*£ ^d 

t5|A_ J *Ja3 l^J ( (_$ i^j^y ^ csd ^ c$>-^*d-* W^ fl-if 1 A^~ 

l*> i yt&Z$ 1^1^* ^ I y- A } j_5A*j Aa«< (_5l*i5 till J2 

A_S"^a~.Aj l-oJ* 1 AS"cI~a£|.5 A^-^> i_X.»Ij l*| • f,~~^A (_$iX*j A**» (_jl*i»5 l^j 

«I* l^«^-1 <J »^j ^ l A^ii uX.d^-wwC> A^A) |>IaM^- | jIa^J 

• a— j.Lv^| (_/jk*jjl^>- 

JJ j| j J Aaai C-U *-AM«?ti O^aaoa; 

5jS~ Jy «aT 1 *aa U . A*JUa* <_$*X,*.j ^U>3j^>-^* 

t«Vb/^l c5'-^*dj-^ ^ L5<^*d < ^**’^ ^ a?TU 

‘—**"1 Ol *•?*»*>ji I_>^* ®1 j l$-^» . p~l5' ol£s 4 j»^aa» tX*J 

py&yy^ «^xo Xo ^J^l-i ji I ^AL* |^i | aS^ 

0^_J-5^1 aS*"v_a.aX!* ^Xo ^Ia^j] (_$1«»^j.>^a£»>_j^ ^acjjT 1 A*JUa* U L« c5J<aj_j0 

<T <^5tX*;A>Aj s^av*-^--* ®j| ^C^^j^Aal » J5IV V^a^pO 



AxJ 1 • *_X— S* 



Cu*j lyrj.JLibl^- A*jUa^ Ij U| 

* -*jU JU o3lj-5 j ct|^ ^ A!f\xij^L 

\y^ Ip- \j ^**5^a^- j.r f A _j5" | *VU>- 

A^JlJa^ ^y^~ Asxi^ J.3 AS" oa 5^cl*$li 

l^oI_^j 1> aTAjjcj | • \_X-**n**> j 3 (_JiX*j A**» »_„*£* 

j>yc£ A^5jlo|^iL>- ,>|^$| AjJUa^jA^-^T^j^ 

*'C-»»*»| U c£uX»o A^> ^J^*,*-* (_$l*<i5 

ji <±&€ A^ei^ <£}}j\ ^ ^ ,4 *l iSjiy*** ^ *1 jCi I — N 

A**. (^UaS j,j (_£>A*j jl^.s>“ ^ c-oa^x J>^» ^ jl *** <£j*y&* 

• c»*-f atXjj^T" 








Y \ 


Oi I^ ()l>; 4 La? 


pfrjlf i_vUa.® £)^o (_j| j.j ? wX.i A^bj (_5vX*> 1^5^ <il» {»-•»-*■/ VL>- 

cP tf ji Loi I jl-A^-f <j | If & e£ J^>tf tU~f J2>- 

3 Aj Ia-u ° * j**-*5""t 03~-“*"* (S}.) _j j 

O 3 »aj (j5Jw-s<i*>ij|^A3 c$3*Oi |^ I 3 0I3 Ol t5jJ^f | J \.^> y 1-51 

J5 3 y t53^ c^^Oi 3 ‘‘ A> As,»J | . <-Xl,«£lf 

• <-1 *a*>1 clj^5 ^L-**** 3l Ol^tf-* Mi* a!*»13 <& 5y*> Jyau y*aS 

cIU~j| o jf 4Liftj 33 ^1 yj^xi iy_yaS 5_La£j 'jte C-Li^- . C-ia* Ua^- JyaS ^ji | l-»| 

Af C)\^* 31 0 J* a 5C;>1 cil^rf 3 aX» jUjI J$ JfUx* *^Co.-J _j^ JJ> aS" 

j^>*M 1 I • *Mf j 3 i m \^ m L tXi If 1^**5^ ^1 

uXi;>-^fc>3 * ^a*i _^f 3-S Af Ij a1*aU> 3 If 3 

{©-* ijjj j\j^> * Oil Jl *& 3 ^ 

OL^J^^Laj jlaP~ Jk.i*ilf 33 JJ> YU.C U ; a 1 ^» 3.3 JZ \ iX»^S j\y9 


^A^-> c£3*-X3 1 • O dlj 1^ yi^A yya J r~ cl-.»*'| Oil 

O^il^i ^ d _;^ 03*^ llX3 ^aLa? ^a^*aT | ( ,-«-^ti' (0O3I jLl5 ^3-5*- 

^—?jL^* a ^«!•£-> <Sy-~* j*_ 3>aj aS"^ iaiLxfe * cX^i O^-'*'* 

,_XiX.~«ft> £*\x*A y_ AlafiJLf aJcua AS"i_-*S^ 

<jL$sj ^La^ J+A 3 . uXijl^ illl j U'PxA^Pt^A 

^Ci a 53 a O^^-i ^ ^ J* f> , ***^3- 5 o;^f i-Xilf I^j « 3^ 9 

‘Oy^V** A-.iL AiJilj) 

cl SL> j\ 3 j*f i^S^ci^pef o I ol*310^^ ol^* 5 ^ - 0'"*'j’ 3* <:l3 

^skAAivX^ilf ■>3 vX 5 *v* l? 3_^cl 53j O^^Ji A^ \S}J^ (_slva3 

c_ 53 j iJi\-AJ k^j^yaZtS < ^ w 'lOi 1(*~'*^ b>cl>l lXj If A^tj I . 

A_S^ V 1 ***' 3-^ ^1 '-r^ J* »—*--«f vl»>3 tij^r SjS- 

^j.Axf 3 __^S ^^£>j ot^T_/-***'*•* '-Iaa-' 3j 03 -^^^^ 1? cj^I’S'**’ c5l‘^3^33-i bXl> L» 

. s.X.A.Jjlf OuXyO | 

3I 0^l-"»fAf Af Li*<»^-33 j ;|i>^Liu^l If 3 Oi C£+"H 

yjf j* Uj . ^-> 3 X 3 JK-S| © 3 lf 3 J> ^3.3 

vX^ilf AXa^I cXi U t^Laif Xa«a} •S\j^ j\.^s>- bXxf >Jlu«»» j y ^^.ft> | y^tj 

• j»*J Lh»> 33/^03 



YX 

i\jy til ^ <x* y~>^jA A^-yUA x^'S L$JX9 ^ | U| 

b js » ^j y£i A'JL&^j yjyA^A < -.3 IL s »j ^»jV 

^^U^*^** ^yiji3 f-* 0 } If y t (Jl~«^ > 'l pl.J 3 .yj* | JLS 14*dS *JyJ 

cA-*A l AJq^2*A • b'L..* [»aI^J-«A.AJ l^Y~*AJy]ai 

X^y^A l* L_j| jyA^ J»| yi l 4,S^C— t 

Ay*- < <*>jb ^ C.* 2 »t -9 ^Xa\ 43 ^ 5 **jJ >31 JC) 

]t2&A)l y±AA < <—■1 o_/' {^) Jl*Ji ^yy&+.A b iA^U 0^ J .^ :> ” .A A 

aS'^5" ^-A J^.J OW C*jU ^ ^y»l 

jry*>» Libo IjU- J Ao j|,3 & (.SaIiX-M 4~.j '*r*z* j* 

• ^ lj^l(j'* IJ ^ 0^~*J * {^$"*-' W'^” y i ^"*‘“^^ 

y>- ^,^2 xj ^yL-L ^°l^l 4 aJU»*j <JU 5 A-j „?l> ^ 5 * | 

4$~<j|4il> .0^*3 jy kJ £>y O^aa x*j*m> :yj\y x»jA^ ^ 

^aU^aL;! O^jy £*-*ol y yJ>j* y J>^ 31 x~f^A x’>j 01 J* 

y C-w\ »x£ 4^>-l^> 4j U>- lS A^! ^j~*y j\ Ol ^*1 y 

t J>J>. / , l —j l->" ll kX~j y& 1 y> ! l_j < y J y-^i 41 U>- 45" 03 l j XA> 1 y^~ 4-o| il 

. Aj-i O^jiy ,_y«A*>Al Xa> l> 

J.-<»!^ 'Cv-^o Lait_?l>*.>1jc^l JUiUM>(T0l-^3^1<^^l^^-^ JoIj4;J1 
jy y < illr tL^-j > 1^4^;l ?^*“jy aS '< ^xi^-,5^ ^a djl^il L \j 

(jv *-*|J L ^^-* J‘'^l>^ A$Lj> jy*ejy uX'S '\^a <l3^j 

»^>ljkj| A\.^~jy U 1 J £UTj! y i^j0^£y J yb ^'O'-**’ 45^OvJLj>- ^t » j . XxS~ ^a 

Ij y . Ol 1 y *^ 

(_5l_^>cJ y cX-lS^ iZS~ Vl»J U C***l \.>yXz*} 45^Ij| 

j\ jli>-l^ \j l A.Jj CjAaJ 3 *-»-***_,jLj <x>y JX yy+ 

^IlX-^I^-j aS ~^y l^jMi-^ I 14^* J^o L 1^1 . Jo | o^-J ! 4j A^jS~ 

(j{Aj^LijA* £-i 13^ ( *Kc v o ( *^ily v ^-“3^ yj\y^y=ry ^1,ax>| a^>» ^1*3 

{j[>X*s^y jl45^ ^J 4 y* 1 ^45Cj | Jo^io 4^J 1 t ^j> jKj ^ Xjo 

jy A^C {JXa> J^i-^ J^*-l (»-“5!w ^*- 0^*3 t; 

• l ^* 1 ’ t>« 1 J^jJ^ 0" ^ ! 

£-1^ V* Vy t_?" j > ^ A t (Aj A_j L-j y 1-j yy> l$Xa*> i^^aSLa <i53j 4^ |j 

Ol-*^ ^ X 45 c.~~s ! 4 ^J 



vr 


i j j < Uxj 


. JjjT^ ♦ iCi o.^t£ ^b 

diCj j| 0 -A-C^X*j jl^.^- V'*^-' 4 ^-..=»-! C^Jj3 <L?ti | JjUoxUI 

J» .tX^b 4i-ij.> 3^>“j ^-^-x-* j ^jO^t.^.A 0^°J J3 4$~ C-*"| c_~x5-* 

)j jlxfe j iX~£b 4^b- 4,bs \ X b ^o;j^i V j3 45" A.--5" 

b J 3 .^YU-C v-X-j b \j (^1 J• J<£ ^bij J5 Y ^’3 

^.aJ^wv^l . i3»*ib oA-JLS^« b *£51: oj| Jo b ^jl <*J jlj.;:x| jo 4$" 

b^-j y, <3j}\ J> f 4>tfl^xi^b ^.jA-US" < ^. y aj <J £lz>-j5'piyii { j\ ^jj 

• \j cA a j 



XA JLO 

J3 • v_-~>| < _j^~> L* <_£Jx;> jL^ (J.5l^ JJ jljou b*3^ xJi VU 

<Z**~*&> «L» cfb £j^ A J2 } J.j|4;u£b J^C- | JJ <£ fcx* 3> \ X b*2> uUiL.*- 3 '" 

>a -i J b^ 1 X .Af O'X' 4 I JJ _J ««J.,»£ «_jYb jl £^ib*j> £—bi> 

lt|j A * Jjb ^ x o1y<y* 1 rx j.yj 1 **. 

°}-^ J 3UxT 03^-a-i . C-^ojI V JJ crfj A 3 Y ->-> < CJ iKx> 

e«A^.C 0\^u i j»b>ti I 4 j Lio» ^Ia> 4S"~< jj ^~x5l* br?""^ 

j\ (_$*&*> 4r O^b 4^-^.i iXjL bJ3j.-^£jJ . (♦ijlJ^^^ b-* - 

^iKx 4x^j» t-,xd* ^J^ox-* °5 = ?} l^jT 

b V j\ 0b Jtfjy -b J3 i_-x5lx (jl^Jb 4—J Li»| j\ 45"C^ibj) 4**-i J 

jbj jo t-T'b b o* 1 j a j.ja-*^-ijo.«. jjIj ^ ^ 

ojIajU jl^lxljo C^ f jja£ olo.l«ljO Ijj 1 

. lA^fco ^jlxJba ji? 





Y1 


LS 


. Xo laX-- 0 1 

xx|I 

. c-tf* L ^yry-* ^>c| ‘ /o 

< iX-XS"” (X'XaJ J A c£L 0^3’-' A ^ S^jI; J2> ^aS~ ^j£> y&pT.) 

as> ^Llj r x-J^r 0^-“j j! aS~^ gSC.^A-'y iil-j a.-.*^ ^-**> 

j x-—tisT iS^j lx i_5X>-a^ (_J^'~°I 0l_^ j l^a'i A} li?»ej Xo . X^.-X e^~+uS' L«,X 

i^Xjij _JX A~*j Xo | 1 jo~^»u >S\y X ^ <_J^->£ XX U . 

, ^3 t>A5 x|x«*-*| iX^^Xx|x.-*^| aS~* ^-*..*.53 -~^3 (^i 0 -*_/k>>XX 1 ) 

*_lafl/» SxXjLoo \ <\ j£ X . X-.xlj XXx«~f& (3 | XX ^^Is'tXl a 5~"^jJ 

Ij | Jj+Z’ {Jj^ 1 ' ‘X-*-* 1 | U j-cXa-^/* X y>- yf> jaS- j» l-oo xl afb' 

jJjLa**] f^-*-A£ C X^ XLf , l _ ^X aS^ {.£y*\*> jb ( i .^--ZL'-*>*)i ^1*^ b 

LSy-~^'r 3 0^~>J {O^k ^■k’XX _J X~A>Ij cibxlx ‘ ^i-j ^ 5 ^ 

^X-fc ^[ j^j t ^**) Ij ^ j|x^ Ij jX>S^ 



JSCxi 


» Xo l .00 _j~' J ~^ i^j 

A MfO «>Xfr xl t_£X.*f v'^~2^- a!,.,* | J 

Aj l5* jx.:?- (_£L^*j|xi oLJ i I xl 2 4 A» If |j^>. ijljj \S^> J 

v^i^^|b ^^**O^XaaO Lo*J IjoLJI 0i ! y *-+~-?: 3 ^aC^a^I^^XX . I oX-O 

,x.s xj^U tX.5 jJ eS ' 6 0W-“ 31 W’ I 31 1ja5 ^ 

(^>1—j 1 a> yy> iX-ix***^i^.»i3>-> j«|iX^,i| l^,^.r| CJy^ • x>.-^S ^\j U 





Yo 


-.siA^l ji 4i 15 *|a^ ^_sLJ t oj ,^joL d5^^-*3! |j 

. (A-Jib ^-0—“ oAcli^j | jl If-i j^cx—l (_^L^LJ j A-ibi^ O—i 1 .JcJibj’t'* l>1 > 
Sa~> l*.j t5 ^La-^- C^K-' 6 <jJA*. ; ' J^->" A—A^c> 0^ J . JA^ 

4,j Li*..* ^>cJ.j . O—U ! L^-Zf 4 j C-|asIT fAz>- (.^l.* &J1 

\-y>-by]a>- > jl i— S' j.* <& C~&S ^zic— C^i j\y 5* a! O—i 

Sai *3 J~C 



A-ASjy^ a 5".>A— OJ JU* Ala X* • J5C— jl 

aS jJ-i Jib® A-iU < b>ol . A^J^y* (J^j lj (Jj!j>aJUjs SjL—_j -^-oj 3 

oAaj 3^ iii_j i ly O-i jjA-^ Jb>-JA *Sf\$ly> jl O..?*^ jj j ji 

<jb*j jy** j\lC~yr jIa^Ij pt^S'^A j£> Jl (1 j ij^Aj Ls‘*t ) 

JJ Y -^*\y* U^A* '’-"S"A^Ca! os* -^r^H Of a. 1^ 


4 aA>- * 


Ala- ( n. J V/,: 


;! y ^ J L.£»-Ji i?- /rlati 4 . 5 ^j ».J /.j| 


V?a >■* ^t5 ! c£*^ <*y. <l>i' 


-_\ 


. .-jl U 

• v>A^ aLa! I J 3 iAjIa*0^3^, 

j> O-J l> ^j l5”” j llw> O——t 4.SJ.J O—-»' caS" J^-J A»— j y- A-sljj'J — ^ 

tj J l^./O I A I ki.J U ,Afv- S J ^ 


,1:. 


,1 4> 

aG -cviA J k 


I j ^a-*A_ y A’ bs- ^y I j 

Jj£ 




0 1*3 Jy>t*b ^xsJua^a b ,j | y l^>- la^“ 

C-w-1 dloj.' ^\s w r > *"'“ {iyz*■) * ^ a 5^b>w i j\ • Ca~j| 

y^~ a5"c-^| yjujjb* o! y^p' ia^- iXjlS ^^» c-S^p- 

tilo^—i ^.»*£jyp“ iaPtj ^fclS* j|jA.J L,»;.} ojli^*» yL^^iaP- A^lj | ,Jl;>- 

• o' I ^1 is 1 

ol^i y b“J C5*^-* A^i^Iffc &*.Ip- jl olS" ^.fr aS^-Lp^* 

j-A-A j£.*jx£->_ b I k_-p-|y »ib OW^T ^ 

Sj*wL*jA5^ p>^£jj]a)j£ \j *kX~j U^^p ,yl^“ ip^loPvl^e^o Ijob j Jb 

bj <L)\j$> W b \j^ A I y>- 

oiOi juj jjw -r 

y La$J.,*.J A** JjUa jjtoLoS^ aS^.» aJ Aj|j ^)t»j AjTyJj 

5 u*^-} j lU-~* U (*i^l ^*-1 

< ^^®b 1-* « Mj> ilXp-1_j ciL a*^*^ j»ijA5"y» «„>l^x>| ^Ur^| 

c.5^5" y* ^ L —*> \j Ob*jJ^b b»| • (»j^y j^o 

a.5ljlXy-»l CacIav ^ Ai.J>.3_>J.j l^y ^I5b | j|i>-jb A^LL 

J3 cSJ'-.jU ^aSLa tilj \ $ A—ilfiA ^fi»b Ai j.^p; IJ e-ai^A uVP-| ^ 

'-^■—aJ LX^«Uyc^ ob KJ 9 j^" 5 ^j-aj ^ 1 lX*j Aa- aT 

w>k> 

? iXjulj I^_5 3 !—-° J _^-jU U lj ,A~*-*" 1 ,'..Var» |J j i_s*AJ j»jl^>- 

a 5^ Aj l^.B> < U (JUP-IaJ li VAOI ^^AiAA. Ia<* AaJ l> lili 

? Ij C>o>w| jjiJi.lij j* A tfij j\ C-»pLao t^ij ^ ol^ clli 

^jS wXi! jj 1 Ul J—^ 

A*«j Ia>*> 0^“*J ^ jB-a^a ^Pxli (J^-LaS^"lXaI5^ Jx>U“ 

C-—aJ y 1 Ip (^M^Ailp- 1? Ipca>|j(» ,>JLji^5~aS^lXi 1 oAaI^jUaaO . ^^,5" 
,«JIa—I jyb | *lj jUa5 b <Ja£-Iao 0Mi» Ij «C-^| o|j Aa-,5^ 

Aaaaj U-O^^^yijjly ^^^lAA^AAlaj aIaaa. jIj aS^^j b®3^ \j L^J*li-« yj|jj> 

* (*i I 

&\y> « ^«C^ Ji ^y~ ^‘ y ^-A*A | t»*«) b 

^a-i J b \j 1^jLa> b J^b (^Uj^p-I^b \j ^jb*j 



YV $ 0 ^*j ( taj 

A.J uXl b 4S~ <0>L» C*c^~>» aS" | ^ ,J Lo La ^ 

Ol j|«A*a ^Iaj vX«ib ^A5~j l _ f ~'b*| lXjU .^V> jl-^-?- | (jUij | 
Co U _j ^b-*^ ^ j (_^l^J Ia5 Aj 

^a aS^~ l <w » 1 ^yX»AS”~L$bta_J 3 ^ dlj -J^ I aS”*^X fc^yvo 

C^aS^| ,_^' > " • <—oa| -) 5* yy** iJL»*«'j La 

AAb | ^ C>V.5 LajL-=j 1 k—»P.5^-»** AxitS^ 

{_£ b I AoLp-^Lfc^^-j^l ^p| < (A^S'ej ^a^»j Lt^^La j*L**v^-|^j 4lT~ 

aAL J^Ajj »^Maj . cXXxS^a jtX^i jl^LiS | C~c^—> OtafebtM^-j.i tjlij 4jj>b>- 
_) .i^^A ^jL-do O^La (_jL 1 j^£^-> L-^j iX-^^^i (uXO fiXiU 

. kX*5^ ^-**> LaAJJJ J v—C^*A> U C ~ <m»«^> 

(^jM^a^^uXa* <-X~a C "• c, y‘* 3 i£y^ *jlCj | t_$|_^ A$^^| 

aA-JLS^^XLi jLr 1 ^jLJLoI Ota tj^Lij < aAOiS*aA-^-^j 

Ol j! ‘ ^cb cr^ta^ta <b|^A>! 4 j OjL«a b 


*»^-a«a 

k- 7 O {*." 


)$ Ol • ^y.yir*?-* ^mj^opsa I£a ji a> aS^ c..«£ta ^**^>[9 

1U?J j^aA-.J l5~ ^ I^XL jkXj j^-a^A-S^j^jl^-aA^L^ 

• ( I r\ lt) ^b*-y j_r>^taA c5^3 *Jfj\i b ^^sLj 
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oU~=r 


A* 


0 -*«s|^j 5 0 — 0 ^*^.© jb a5 "~*0 IJkO J3 t yy <b^l.3j| 

Oat? b>eJo| J-> * L*4M^ L \ ^ ij oL^a^ J *r iX*-^ 

Ol A_'-^*-^ lj AilkXO 3y^~ <L*sli i_i*aj Aj |^XOa 5~Oi 

0 * Oy? * ^—1 >y> (OV^Co j\ Jy^ 

\o~?ca j»lX-«^ db t©*!—© AijvXJ^^^ Ab^l$ v_*—|^ ^t>(S" , G |>»Xj ^ 

iili a.s \^xj j> }* Ck- ^^li ^ y. f->V O^jj C^-T 
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Ol^il^J ^a^jlSo 1 J<(.<JJy> . (Oilo^rd 
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L»| . I oa-i oW> A -jL jo y* j j a5^c—! ^J^.*.*.* c~.e_.~o 

yy^y^j *_>_y &L*-y oLyjo yUj J-a|y 

00 ^ jy^OL’^O 4 j^|j O I La 5"^::»*-.]j Cayy* olo^y l-*a j«a C-C^»*jo 
J JO i Jy ‘■^■X j} *■—"5"" -"’" v_~.C.^~o i_J.O.™.9 ^-y'lp’ - j| v_~~o| t^ajLx 


J^jj *— X <^~S~ ~^~ i—X^~o j| v_~~''l t^ajLx 

0 Ij^o ^y .y»yi oLj i y* M*x» i kfij L «cxy^ 

a 5~^jr- j~~?t-A yS^ oLL~x> yi J? .ajlAa 1 J0jl „ 


ex 


Sjlo-a|jO £ y lx» J I.C9 J oL a - ; ^ t * »lCx~0 OL'^0 &S~ 4a ^.5Ca 1 -qX 

4S^olo jU (j)I ^a ^j A 1^°! . ojlo L ^.~a ®j|«Xiljo *—i^l ^f >^a 

'^aO^a f jLy i\*j ,yb>- C-i~a Aj^tya JO 0^^ O^C^y yfiala^S^ I.C9 

1 *—'^y*" ->0 1 —-X_/~~a -?0 1 J yxL* y l . 00 jr* j^JO 

(_X2>1^.^" jlS” «C*~o| >— -S' ^a>- ^ ^v-- 0 J (_5^ J _}> AS" yxl~» j| >0-X0 j| _^9 

. 3J*|^>- y j| JO (jl ^My* <f^l-a"» t_?l J^joy* ya li^L ‘ ^ J$ 

y_X^i jIjO »_-iO;|o JL*.£^a~j 1^3 ti? yO~->i olj^S^ aS^ J^iaaL^.* *—JO y 

• c*^l l!l « »J^a>Aa » dl i y.j O^j 
^•L-^ (jl^C-L-i 2 J JO) jlo jJ^O.jla >—lXjiXp - (JUc-Ia^ 

iO-j y^(^ A >0— S' ajI^Xa ! < vJ-a ^01 Ipea la>- ctla la | ‘ 

Ka» (3 l_y>LC::.~0 JO \a&9 j,^ la‘ . JC.S lx» ^a l ^Sc. ^ 

^,-L^la J l '-d s^ij^ O^Oa^j^a »JaO «\.aj|j (*i.a 

uX.-ft>|y>c> l^;a laAi joI ^a OO O r ~o y--^^a J.^ 

CkX* (o^a CxL (J-XJ.S^^.-^a ^ J^a ^^.x» ^s*T 0^=^ ^a 1^-.-= tily 

I ^ 13 v-X.^ | y^**> i t 4 1 *"^' v *^ -, “ > ^ C-^ 

Ij O^J’" (_Xl5^ JUcU^< La ! aS' oJ^L ; 00_^S" y ^laa yS ^ y J6^ea 

(O^y | Ij 4a^t-iS 0^ to C—JO Aa jliO-Ca yj“ ^=T *—> I JO ^.-^O ^.-a 

ciJ^jlfcU (j‘li»| 'iS ^ j .jy Lai^PO 4jL.9j) Ij ^y J^JO 

C-a^l 0 I tily ^aoj Jlia» Ij *jir jli*- yo ijL AAJ L-ai yJU5^yft> I o| J jUaS 
4TO^-^^y l _ / r'^-»~?tx> ^5X5^ «La^S^3~^al/« pf*> ijlx>j ^3.-0 jIjO 4_S^ 


(3 -^*’ ' l «°*jo ^rjy^-j -V A j* 4 ‘^"’ ^ a>e^I> jo 1 aIO-L J*'* I 4 L» —N 

* Jt#> oy jo j; - JU 0 l -J: <y-i 





A.«j l* jo* 0 ^X OA*X } I XX • viL 5 Jyi '—->C-^a»»j ClS~ <A.C 

J^U Ij J^> jA-£ 

/ ■-’,' 
c 

A>b ^ X^J __*i JAC ^j>_ | aS^C^* j ^j*Hf X^lx l _ s ^L-«o 

. iX-aaiIj v—^*X ^~ > ' 

_f S I_ fJ ^ l^>) l<* J Xi ^-.^.1 A^** t _»**-? ^ 1 

JX XX O^X CaC^AA. ,jA.i A-S" • Aj-> J— 

31 *-^r ft *l> : ^J A ^ -XaIS" ^. xj|j> ^--.^.-J x ^Is*- (•^«-^'° u^ X^*" 
<A_j.Lj.A j| y *,Jl —> ^ aI^U _?5 AS" j i^»_ (_^I ^a-X S^Li-x oIx^aaa'jI 
*X-S ojli^AA/j ^S\j j\ J^L^a ^jt 1 ol^ ^ A-xS^^jAO ( w-a"| ^AA.^Ai 
^ t J X**5^ ^AS" Cam*| ^ ^ 1a^~ • lX,«l*i Lj La»£^*a i ^ ^1 i>,m A t 

°Ix X^ 4$^ « A-X&|^»tj A^tA^j v O J A*| *p- ,_J^J=> ^ A 

1-o.J; cS |j J5 1 L*| . aj j|x^ «i to ^x I c£xL x xIaaa 1 J^La^H 

I | Aj I ^ Is L I I » J | XaS^ '■■ a C ^AaJ L-li ^ a £ > AA> ij tXj | 

»A-iLj xjj c c ^ A-sjx L-a^z-LS^C. c^ J ?| C-£.5j»-^ 

l *£^J t^.Jl> J !el^Z-—0 ^ L-o-A-j (_clfcAj j t l^ 1-o A i t_jtl-A> 

<-$l jrt A ^~ } ■i^.S^iX.-*!^*' jiS* J^aa-a jl Ji AxS^<L)^« V • ( • * ♦ L*Xi 

' a o^ r-^A** ^ i «-A~*l (*3V Ol 31 o x “^-3 ^j ^ 

XX . ^ J) Afcl ^^cIaa. A-> 1-*aJ1 j\a>J5 * A<i.i J>^ {JLa- 

) Aa.-5^C-5" j\ Aj lp^^.^3 V '| ^ J CaaA.JJ^.5" I Ca^-AP- 

Iaj c5IoIxLaa. ^,'| 1-4.-^ ^a^.S^a5"oa|^ aac>!^>- ^.'Ifelj 

Aj j b ^ j\ * Aa»a(Lj A^^-i | ^ aXpcC | • iXj I 

\ l»| . A-.A>l^-=>- X^-^- Aj Ij?- J3 \j j*Lw Jl^;j5-j ^Ic Lj A-a5 ' ^aj 

(jl^,j^j>- a 5^ A-*i A-^1^-^ - X^-~.j A—iL «X^ xl> j| IJ A^-j 

A^^j^-jjl _^^lxx lx l*»- ^ »Ai l^.wjl L*i< 0^~° _}X ^ 

cflj X_^i Ij ! Ai 1 ®X,r jaIa^^ 0 V • 1^a-> Jy * Am> ~1 ^Aj l^Xll^Xjj 

X^^^-s Aaj Ia I^aa*XX JLaa> \ AxlxX CXA^^ Aj|oX^^*—*CAj 

• Oaa^ 1 oX j-S^ a 

to*- p;®“X (^)Ka ^a^aj X_J"» 1 Xl ^ ^ (»aaS^ 0 aa- ^ ^ 1 Uj 


j| A^i^j ^A*i J^j] JX Jl^-° ^ ^A^S T X^ AC»|^ 



Ua3^ Obj L5 - 


bj J 

• J ^ | l —sC' lXJ ^ 

b lb,£»I> |>> ^jylflJ 

lo _y y^«c-5^ l3»b 

jj j> 

! lii 4 a | X* | j Ij ^ii J C oVi 

1j> 0^*3 C-t^ SyX?~ Jl 1 4_5T.^j ^.xb-o-o ,Job 

I v 0^'*-^ kX.I*ib Jy i 3 I 4,S^^J t^*XC % ^ A *' ®b ^S" >i 

J>*^ J^ob xi J ->* <Jx^ j^r o^Maj ! iX-j bro.;.a>|y- jl> 

4b>lj <bl> &tXJL> L*i y ^ b>j <J°5^ J >^--.3 

( jy> c«£.j| yVb y ^jKa 

jJ^X*A ^iL»^> lj - ’l_^*;' 3 X^> _J iXi^SS’ jJL^£> jj ^A 

• «XXfc|y~ 

J i l;l;)| 4lf f Y' Svb»4j y*a.> 5y> Xi^-i 0&+\ J> b b>- : ^ 

4^j ! L t ^ ^y&^Z J c^tl***J ^Ji iX<*J | 4^ lX4 IJ 

olX*^ « ^ .o ^ j*** 31 ^1 I 4^Cj ] .b 

. jk^L 

3 <-—tX —ib iX»ib o^X—j J y~> JXS ^ft> J>b b| 

^.A-fc ^jf 4^M-=>- ^b^^bx 0ly(_5® b t_SXJ.J ^»5C^3 

j t Jf y£y U jy cx j~j iSjL^a ^xcj-*»U ujf^^oj vSotb ^ 5 ^-^ 

• kUT c*f" 

4 S" , C-A-AJ>- I J2 C-A---b I {Jy> b ^J^ ^j-Cj J.-3 0 b.Xj ^ 

oiryt 4Tc —1 4xa^> c lXj I^3 b |_^ | k—v^ ' ^ ^-*3 I 

cty 1 (S j*J> f>j> »5^-i wt^b jy jy cx^»L*j>t c*f"y> cx j~j 
•uIm ^yjf j.9t JjIHxjj CwlyTcwoiUx>J 1 OjLc c.SJifl^jkS 4j“ 

. 0 jJ'jUbfy^ jjls^ii iSJ&-j&j\ 

^ ^ ^ ^ ^ ^ ^5^1^-yyr^jb 

(_5 i^b^ ^j.i | j$ | y Iaa jj> o ! c!X*^LL» C*S~ y>- jyj C^c.^> ^x^> 
4jyS^ 1 jS~ | y 3y l£ Y* • * «_J_y 4 J yibl» 

sZ.Ay{iA X ~>^j jji fX*> \\3 < \‘\ < \ < \ < \ < \ < \ < \ < \ < \ < \‘\ < \S ^ 

<*X . »X*<j _^b ^J J (_? X , y^~ '*—*Ay Ui A (_J^jb»^A 



\ * Y Iamaa) 

c^c. j~> ^j_1 (j|jU l> f>t-?3 1 ->vl j {& ^ 

tw- , c^^.'j| <L~£-^ 1.4 1^* o- , “»i I l y^ 3 

• (%;~3 O jUa^lj ij I Ij ^ jiy-i l— _>J Jjp Cx^JLjo <X^~ 


44 ji>> tSU.Jui ^a>;aa <SLiii _ r 

j| 4.\j | »A*J |_j^*cj 0.A4.*- 0 I _J 

U <Jj ~l ^5" ^^-L'b ^ 1 ~.p- I 

J>.i|i cs A^ r 5"<U.fl> . J>j>^ ^ ^Pt+A i£{*A9 J3 <T 

(T^JL^elA ^1^39 j|j|L»| sZ*~= | »|^X.S^ ( ^ J ,l5>cIv*>^nia~»_j 4.5~~ 

^80 J-X-U ij^X 4 ^<*£~P i 4 ^ ur-^3 C - ^—~^- 




' V 

C-^XJ l_Aj jo ,^l>t.> ,} ZL5^ Jr*. 

17 0 ^^ 


a 5~~ C<«ui i—---OU* iafl5 jjK*i j { <> i^'(_s'* 1 v* *& -) jt ^ I Ij 



L«a3 


\ • A 

L*aS~ sZ~»\ <JjJ fj ! j\ aO*j C*~>| ^aj^&a 

\yj J^b.)! *>-jb *xk) U| ^ otCj^yU*- j\ ^^a 

I lil^ . ^-JS.01 Oj-OwW ^3^ *£ 
^a a s j (2 )| aS"|j l<oj 1 <_jaj«.ja»*> 2)bo IciL <ju~j| 

aT(_£A.*J ^3 ^.Ia~~.A t_jlb3^;>-^.-» ^5 4*J i.Ia<o.J 0*—J>cj iAj Loo £!>3 

• pi^-^cs - * cX ' , "^C5'“ AS j <£)->y 

y> AS^ |j ^La—,.* A~*o..£o b j3 * ^ 3 | V ^ ^J^b* J3 

Cab) C~~* | ) ^~'*--~ A 5 ^ yU.***^ tj ««> aS" O^^r 

3lx>1^3 A*J IL 4 5 JyA Oly^ a 5" ^.-A-bjXb* yiy <ol— . A-:;—* ^Aib 
^-wiaS ^-lA-b iiaaj A*** _jjCa a£-j aS" ,Lx^>- A^ ^..Lbia A5"" A»~*| libi.* 
o»~»1as;>-_j,aT (jl-—^0^3 a 5"(jl a—A- ftjl ^-5"A^ft. o^—^\jyli*j a-jlS^* 

• A,J>-J3 \ ^ * L C—| (_£jb..* ^b Aj j A^» £^a;>c.® AT 3^)3 3ba 

<il *<£)>y AS^Jlflli.* »^L y> 1 aS" a-a^s 0\y^* ^b*L 

^ % D .^SL^" ^3 • < < A4 \*j {_£ ^ lX«*<**> ^ J ^XaAJ ^AAl^J iS } 

£ok> j|vX^ cflj* ^ jl^-J |i_Jl*aS JJ> <jO 4 Ck A J y^A 4 ©y" 

Ail^,^ (** OT (_r| •) ^i.jb.5 *>*)b A*.jI$ Aj^ lj j 3 oAcli J3 

vT^ (jX-i Jb*« J3 . 3 j.-* J.*b>- t*’^* ^ jo-A-I^Pta A^f j!Ai^» ^b 

A >t^A *3!Ai 1 IJ i2Jli-* AA^^Li b ^3 O 1 J3 aS^ 

A-^-j I y ^a ^AatJ ^3 (2)1 a^-oJa13 aS" jd^^j ^.a . iA.~*|A»-J 3 \ \ • lb Aj^b 

. AA U J3 | yt | £llp^j * A3 aS”«LC i ( S$J^ A.Ci | ^a 

f>£ A^ C. A J3 3^13 ^-~-;A*j <dla A^^sl^ ojlaJ3 IJJjfc(2^^ fc ^1 
^>CujO u 5«AKJ 4**\2)l^.> a 5"{*-—J < _gb As»tAa (2)— v>3 

&*** ^ 3 a^pcJOi j# c>>jy cwf 

4 w 4 j"Ja£>- <U/ ^*4 c$Ufc4Jif j y*© jfa3f 0 LiaB a> jfwlr ^»a$ 

JJbJfj f^fyOTiSLdijl^aSj 

cS^ama t^3k>Uf jTI .aJsAJ - wL^d^ 

• ^a^aA 4) ' ^ Ci****f 

Aj ^S^tXa | A> ^*a ^-***^J 1^ ^JVlX****| aXj j ^j^^-*at> a l 

aAijb^>-AS^ Aj Ui . ii-S'tJ3^-' t _ 5 *° oA-^lj ^a^a-jO Jil^ 4-T”A?ca f ojla J3 

*«-**l —a A^C-J b^3 aS^" Aj y^j ^ iA-*^JCJ i j^ | ^J 

y A^-b ^ b pJb-w* (y*^- ( f f'^ti’) jiy 



\ • Oi 1 j O L* j { Lo3 

i ' <JG l A_«.~ia£ S^j|3 j\ j3 Ol iXilf £_i|j O 

• V^»<*.* *0 1 ^ 

&.*.**! O^-*! tX<iU >_X3ft k_JiJ jt*j{./oL**? A.S^^jU.j 

<JU—>| ,;.ifi.>" 0||3 yl|j A— 

lX—>lj *, -—■ jy ' ^X. -vl-3 1 ^3 I..J.AJ AS aS^ »—| J i_A£^AJ 0-1*3 ^ I.XPT/* 

A] ^J | . 3 ^-£»£ y~j ^>.x)jCO-®^ ^r aX^j ^■^Ja«»jj aXOj 

oUy5^uU —0 Jsj»- a5" 3 ^S"" Oi^AJ Oil t> Ol^Oj^U (O-^aj 

. 1 XOI 3 j! 0 I -btij Ol a 5"" ->^|,i ^L-isL j-Ja~> Ai ^Cx **»J ^ Cu« | Ala ai 

C-~>|jiO- j| V^aaaS" U 3^*‘ , ^A ,3'! , ^ a ~' a l_£0'~~'° ^^la— J3 Ola I 

t^la^-jl < _ s ~^»i' B Ax —.3 < ^1?%.L+ ^^la—03 ^-aj U^^IaI 

O ^—J^jjil <— JJL£(_C^x—w» A?ei-o ^ax—^«l 2 .x>- C^.-^ Lx>- aS^ .iJ^I^^A _>laj J 3 \j 
Ap-^_j 4 «^U«J vS^i^ »>X-OU 

<_? ^l- 1 ^ I plf’ ^ vij^j j b ( jo—»ptj aTc -1 oll^Ti-—“ 

CJuax’- . iXi | Ax5_^ j\^S Ox>*J }Jy* < ^'U-o Or*J L> < O '*J ^dca-* 

oU^Ux®^ c^-3 j-^^3 0^ jjf*Cft *31 ^aS^x^j 
3 Cj\j4* Oh OyO C^ 3 '*' ^ ‘-*-1 ur 5 * 1 *-^ ctJ* •kjS' 

~?1r~'¥- 3 Ol \Jfc>. &*■) (J- 5 - 5 ^ Ja=>tj Ax-* Lj a 5^Aj 3^!^ 

. 3>y£ ^Uxal 

^ii ^>1 Ll^Xij3^Jj l-i >-^“U b^^+}+-C} ^i| 

jLx^i AxJoi ALai j3^£ C *~>\j p~>J a5~ C>^S 

f>:r-^ A5>cfl^> L $}J^> \j J • ALfli^3 Ol Oi^ I I 3 

-i 3 -^ (* 1^1 0 _)^j lj i>.£ ! 0 -* j*>*a C -^>0 

. .3be* | t A^-iaC o_^>|3 < w r'^^ ^_$‘~*-i 1 ° 

ol A_5 ^ < _JuXa£ A— A^ 3j5^®l-> Oy^fJ C*—| 0^"‘*‘'“ 

A—*0^? aS" d—o|0 I c~l j»^V APti I . L C—| ^S^ C~~ij 

A^- J2 ^ A * ^jA—» jj-LJ i_$l> At^\j^^^>xA &5Tj joOL^Ii Li5 <laiij 

3 0; I -> Ax^j j3 lXj Ij ^-al-*^l Oil (_£_/£ ^ ^.j L®| . <——•Ij i— 

,*--*3 j«U>6i | jJj ^rl-i^ L 0 ^laU j | C—| (.j^AiO | 0-0«i . ,*>^L£ 

“/ £ j* J. A>c5^ t J)1 *J~ cf^-f d^) lo — ^ 

<Ai I A.^.^ii.C ^3 j\.j . iAj 

Geodesy -Y Geodesies 



oUj y 


\\ . 


. |>.JiLo»i (_£ l*o5 O*-! <j\z*-yS' ^* 0 ] yS JS aS~ I ^ij 

. 3y^ AS l->- iU* jx i j o^^c-Lptil La aTc~~| 

< ^ ;_$j^5b*.4 l*»3 l ^.la-< A^S | ^..^O 

. JU— | jO^VJ^'S' Oj>|_7-“,5 4 . 1 JIL-* ^ 
,*3 It ^ ^ja U-£~la IaS"^*^* Si-X^at 

<51.^* j> Ojjb»cA j*> vil-oi *5" c—:*] Asjjj^l^Jil 

> Lii luX-ilj yS jja &y£/^A j) ^+pt*,A 

•-V-fiC ^j> | iZ-Pz** (_$ | _jj AS" *^40 ^£.aj «Xa 

J ( I i * J* ) c-i ^ vj^—i-> *—.? (*--^ .?_/* c£'V- v*r>T Mj ^ 

i _X,JjL A;>- ^Ci | _; A^y . ^-.£0 oj |*Aa 11 J t^i J (jo lc> Aa^j j 

j| 1 { y> 1 4 >a.*- 5 | « l»Vb.-& SjlkXitj ^">- 4 y-^ j y> 



_>iaa <—9 ^f* 9 ^.-S^ •jljk.ij v oCu»| j^-SC-o.,® aS^J IL^ 

bj-! ^ I . t-X-^ wV&]^>- A_ :>- \^ * Aa j>1 j Aa« ^y*~>cA Aa 5~ iXa ,> 

tS^^r?" JJ La$j jJ*L Aii5"cJM^- UxU-o | aSTc—- j | vlw*Mt 

J^-Aa I I J L**$ Jcil^ij L*Vl*^.fcC-«.laC la L-i • 5yLj ^1 ^x.La 'i£J j) 

C^AXal* i£j~^ • a >!*-Xi 1 (jU^L—I aS^JjJL^ J3 

•5 y^~<kj*y ‘^-"lj»- aAJIT yjZS} aS^i>.jJjL.i ^Mbl^c; . b I 

• ^ 4- «i-X«X A.->- yl^- • 3 ^ t* \ o- 1- ) _f-^~ } . 4^^<-Xal \jjy> w.C^,*«» 



< J jS f y>- U lXj [i A.CJo i_Xj uX-w* | li As^iJ Aj (j X~~* j j\ U 

. X~*Z>J L Vi *■ x 

(1)! A j >_x-i»5o i_s| ’+.*) j I | ! j, 


<_r; 

. \. • K' *. I * \ i 


J3 {Jjyb\j\.b J Uh A jf <s*5^ Sib—* jlj S^Lu*o ajUu* 

lX» ^=i a 5 ^ii> J_^U ii ^ ^iaSjX 

Jjls ^jjUj ^ A * b ii-li-* 1 A ij1j A "» a5~ <AO cX-*|^>- 

U>- {£■)}> '-M ii *—(_JtXiL L J5 1 . ,>Vi Ali^V^ 

.oil^f*»MiXUf jA jjj a$^ 1 oJj x a 5"|^>3 o^jt- ^j( 

• °0 (j^y 



ii *-^i li c£ l“|j-£ l-'* - '*'' I 

ii *X>^^-i (• - }i_3 J^liJ^aiU*" • (Oiloli^i U3 V £• 

^^1 i _j>-Xj vXi X ^ ✓'L^** 1 ^-j I j\ aT >X->lA^*«<l 3 

' — e* 0 i . ii -r * i . i 




■-' ✓'■-' 'ir> i _^i *'-' o '-i r t - '**•>'j ‘"u 7i w ^ 

4.-5^5^ojl^Xjl ^ l"f^ f Cfl A JJli^ ^ ->ilj 

y ^Xj .5;b J^i> £jL>- -V-^Oi- li!"^ ii X^J^ 

• cX^»*JS^* t ^ a*m) (0 fc !•: 1 J A i^1i _J->3 *y> jfS\s* ®il^l I sjy 



Ol*>j 3 ( _ 5 ^- 


\\T 

<^t-.-i jAA^b AxJil^ 

,3>l • aJA-^ <-j^r-~* 31 OJjU^AA b A_y l*-ij 

o -Ci 1 obT ^s> . 3^5^ 3^^»" y-9 C-P's-rf’ t_$| |j 

^ ^I 'j) ^,5 t *ahXxj t >i^P" .O aT 4;UL* 3Ay» U |j 3 JI 

ij'-.fcI y^>- ^3A Ij »_->ila' a iAaS”~ A»~.> Ia^ o»X.«£ 0^*>1 1 \ 

• >jS 

Ii£aaJa 5" j«ljx>| <_$l ji M-6-* <5" c—j £.a>1 ^ 

SaUJ lA-A-i*-^ J3 0 I ^ AA-^13 3y>-) J_y 1-* O 3lyA-i--o 

l*| . iX-i*~5>(^) I OA^b^t-o^o a 5"">—«~-1 ( ^yj lS* y)«A>3£-jb® aTAA^I sX~^>J3^~ 
J 3 } ^ ^ t ^X*** 1 ^ ^*^~ l t i *S^ 





(VNJsCa) 


^ ^ ^ ^ <_]b~-J kX—O* ^ -A aiLi-^f *-5^^^—: . A* 3"’^ A oX-O 
oXol^i j£ ^* 1 ) tf y;~* jj* _y 1 Jy a A ,J-*lr*»_?^^S^aS~ 133^-^ 

\^j~i ! } iX*»« j«|| I _yyOl ^ Ob-*«A^S I j\ ^•*>^-^‘ v —iiij 

tyj I tjb-“JA 3 °A-~' ^Ai^l t-sM-^-j . 3 ^ 5 ^ 

^_$-y \;V a ljejM_-^l ^ii ^jU~y| ^-.-^5 . 3y l j“\ t H _ t* /# $y 

t I i *' I ^'1 Aw aS”"J I ^3 • a 3 

• A**' Ai lc A; 

^ — ♦ 1 y > jl J AL«lj J3 ^-•■-.i J Ay 1j (ilj ciL A^^J ( 

o :pxA« 3^ J3 \j ^5 J<^j^ A53y 1 oU^ <-5l^ U1 O—y 

* '—V_5^ 



(_?U >4 i^l.; ^^5>e-0J ^-?"l A^Xsi J5 a 5~^UaxX- ^-.Ao j] j$ 

• ^^Xx?- j| ,**> tXiLij AxLib j\ >x£^ s » 

ij>-*-^xl;c*-* 5 x^-Xw* t“*$ j(a5""<^X*j A*v t^La9 cLlpcj \ il 

C«*-l l£J XXSj l£x!>xJU [* ,J^>I (jj l 

^wuX-fr py^iAj *-*»-> L* lXjX.X JoL^aj lX~X$Ij> C«~0 O I aS~ 

• x+*> iX.&|^.x>' <^xLt ^ La-X> j) j 

^ L u* m ) I L j*X9Xj b | 

xLj lX>L * ^.a^-Ax Ij aoL>- ^.L^l < tliU«>a U 01 aLjj |j^ 

ij Lxj<ilj jl ^J 3 jr*r -bi? x^j Uii.stj xj^-° aS"( j^x-v a^ (jLi5 a5"j^Lj 

(_jLl^cii _ <~'i Ji ^yi L . tJU—l i^boj^x X-j 4^fi> ^X^a^ a 5~ XX~wl <_£,X.jv 

^C^ilCa Lai » cbxtij j| Job ^U- c^Lai 

j^j^jLil c*ToaJJLj 4 Tfj 

i?jla>ajLj aja-jb j^f'Ju vSjLa 

. c~Jta «lai » 

_ » b X^j «x|x j\j AxJLLxa XJ^* A*X^- ^1 jj jj aI&^aAS"^; U^Aj 1 

^iUCoLixi jl^ £Upe)( jJ\j Saj& 4J0L>oJbJU aTj^-j 
Ajfb ^ Ok-X-*AC^*^£ | | _^j O^ ~" 1 <£>**) 

^ c*5 ^^?cj \j l^j | aS" xxS"^* JU-c| obL- ^ x^jy^- » 

’“—'***’ lo [ . ijT j*Ma- 1 xbxfil^^x ^X^jx^-* ! jJ XXw« (_sbj|X^A t*S$J 

*3^ 0^ [0 ^bCo Uid J^jjy> f>y> x>x AxiT aT 

»3^-£r^0b<U»3^*♦ 4 J - OIjLmjI^^ jJLm/^a^a^ajo 

ia£>- 45^ a— *S'^g* 1 j 1 wtU4~TCwl vS^j o f Jf 

• aif* |^M/j ^*3c*^i j 

til^JVax^ljl AoL^'j.^a* 

XW^j* l^a5 4^>»X.XA (J>iX.j >X.x>' |j j) iX.>vXxli l-a 

csL-t^^- l> * « ^i^x^Ax—«p J^i= jx tjxU cL-Jil a£; | 3| oxbc 

^ ^1 a5" x.:x li?ti | Ijr j ^ xx > 3 - « dii3xy3 



\\i 



jU ax-j - f 


O 4^Ci I ^J 0^,^ |*;i \y^ 

,^aa 5 L> <(_£^«xI:»cj& £oe> ol J t ^jII^.aj1^j) L*j lia 3 A.*jjJ.a> 

^ ^£> III* \i lj £*->•> 1 ^aIaaj# aJlI^a 1 

j^i (_£lg*^»- OLi »9 ^ 

i 4 S' »X» ^iX> i> lva\ . ^,i i £-Sx.i kXi lo sXaS" 1 (j j 4 ?J> J ^ U 

3 $ ^JL»ciA L Cw>1 (_5^X«U6 ijl —$>~ ^ j>» \ u>) ^ 

Lli 9 iil> £X j} *; CU*j1cU^>- ^ 1 ^x 5 *j.> 1 

. U^la <j£jU.> c 5 ^" 3-i jty*> j* \ j —C »3 3^ 3 1/3^ 



f\ JsCi 


^ £nJx-» °^ ^ Om.ajb 1 (^1 1 J ^ l*a 3 

a jS" ^S'^>- 0 \<S3Jj*, * 5 * <s+(p >-3 _>,> ^O ^^j.X<& 4 . 1 *-j t j£Li> 

(^Lc?o I4S0 I oJ Is*-* £3* . Jkili 4 . 1^1 :> cl*s»ti 1 3 ovXi^>- i£y* <-tL> 



cllseS I lo ^I«AaaI 3 VL O^laj ^I jJja 1 liL ji ^aIa 

I J cllaol C/ii • Cwlowl j J5li.a 4 aa,o_j ^jl 

JIaX_^9 <—J_jJ ciL jl ^SCj j 4^J*$ ^,> .If ^ft> Jo C«9 1 j 

t£j+* ^t\xxJ <S 3 Jj* I 3 W* 1 L^.^S'$ iXaxS^IvX^ <_ KAJ I j jl (_£ i 3 

C-«**<l^ li (j'-^**' (j^cXj t —^ 5 cXaaI i Jo jb 

Jo_ l ! J( jj_j jl ©J^-jlj^ 4,jtia3 J »a3ia_j iSamS"\X> l> I Axiad Jsa>ca . 

C ©it# J (_S^^ ©J> 1 «A> L Jl aj jS 4xia5 . JkJo I j 2 > (_£^a*aa Oj^*u l> ^£©•>• 
^AauaJ ^ y ^ ^*-la9 < JoL5”^*»aA IjjJ lj ^jljo ^ 3 ^ j* 

oL<» 1 _^L($j I k>-j& ^ i ijt-» *«* lj I ^jli ©jl* tj 1 jl 

. ^.9 ^-A^jl; {£yx**j.A 3 

& Aaa5" . ^***5"" iyz 8,9 ** ^ ^^<_5‘*Jrt* ^~ i .~‘ # ^J lj <*& tjt^to 
'jx+.xZi Lj 4..~> L L til (_£IaJ»aJ j| I<a1>I a£\j Jjou 

l^- J laumJ ^ j I^Jj~F ^l*^w f Cjiaw 4 li -- 1 ^ ( ^ j I » m > > v ^* «jI oiXa5^1^j m i 

jj < c*~>l . . . 3 \ 3 £ 3 \ cu«i^i . . . V ^ X ^ \ (^IftiOic- 

. Jo loJJlSjjAwi Ca*» ) Ao J'^Ls^.o j^rla-w j} 3 j*-+^ Cxxx J) Ao lfrJ^->0 I Juu (£3^3 

^jl^O I jl 1 3* 3 OJ jl,> jl J5 £*Ja-oV,5«$Jy ^ystia^A (jl*^4-«~ij l^(J“^ 

J-5 a 5^^? ^ I <Aju j>3L >AJo lj^"(_5-® <>XO oiil^ ol lr Jo ^Zi 

iXaaaaAO I <S3aS^^> t]axj tXj jljjl^S i_allpw(_^Ix^ii cS'^/i.l^i 0 3J5 

^^^j^IUaIj O-i^J CaaaX i ^3 0 lii ^0 L>- (jl J* A I I J ,JLi .(^ f 

±S'(j;jj!Ui . ^1^ { jax^c^ tlu t^ljljj ^jls ^ © j I Jj I jl L)\y {J* lj lis*** I 
AJLx^.^> j OjS" (J3 j jJ aS^^aIa^ Ljl^l^j ^ jw*i J2 

2 J ju a^j ^*1 a4 (J^aJ^A} j KS 3-3 J* ®l^ J® C 5 ^CujI ^.< « ■ *) ^oJ Is Ji jl 

3$ jl FgJ I ojl^*©^ A—5^»Xi i JkAA>l^>" Jo © j 1 Jj l I ^1 I (_£lfi>4j_jl j 

. Ca-»I jX^S" ^©j u 

(^l— aIa©3 tjl 0l_^ J (_5 A ©jljji *$'\j 

I i ^aIsaj I j \ \ \ A>&zAj 0 \J_j i\>- 3 jlj ^a©>*j ^a^aa \\a> X**> 
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<- , ., j '“-fot** 9 ** 

j ^ ^ u 

L-afl ^-^3 

oj 

3 

1 

j\ yfjj> 

\ A • ji 
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■>>=* l£.?J^ 

j C<j.i* 
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i (*^£.>0 
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CUam) 

u.\«u: 

ijl;> A*bl 

tjy»A 

(* i **~) 

j\ y^ 



&U?cj 1 j! 


\A.*jl 

^ aa! ji 

(3* a '* 


L a5"^UjU j^Cs^i js ol_y^_5* Ijl 

^Iuszp-I U^^-i_\^-^j> *j *5"< (J^^ ji L* . 3 ^5"*jilA^_wl 

• :>i o^M.> 










Microcosmos dU-^Tc-o t _ \ 




.. - *. l./i4 

|T J—' 







0^>- IgS l (j 1*0 3 4 j^>cj j fL^I Ji 4 a] UaA <^1 

^Aaj ^<S3 $ ^jS"j\i-\ jJi.L o jlv4j L * _j I 45^^!Ljjjl Cwl 

jl t?^L* (_/> 4 ^a 4^.—4_5"It ul Ojjs 

(J^l » IajIs" <ib jl I vioe-* 4 aa^5 £) 1 J5 <_£^£»j jlSC^el5"(jU-i>- 

4a<»1S" . ^aa5" 4lii I L«>^i S _^Aa*» 4T { U jlC«_lj4lij 

tjl«J^ 4$3 o ^*o I 0l 0^5* t^*X*.A Ij 0^_^J «-*Aj I j i 

_J Cau) 1 ^ LscIaIJb ^1^-* jl (^ 4^ ^*ls JS I OU.AJ 

; <_a]la^ta jl 45”" ii*A*Aj (Aaj I^T^-* ^Z>- 

(^jIolaaJ J (_f j>..~>(_£jvV.9 3^ oUJaS Ij oL_j.a 5>- ^lyl 

. Ju lo^li i_j Lo-i ^jlCcJid 4iii> $ ojJi C^*'*’ <3"*^® -J tiL*j 

jU I Ij • (_5^*Ai j _p L 4^t?il>® <-J U 


Heterogenous __ S 



<^1 Old^l ^3 AiKldlj y> e-ills*-© jl < I 

Jaa3 aS~ C1 a*j 1 l-aS-Lao jctljkSCj ^Loca CUaaA>-^j 1 

j’f**’ ^ (_5^ 0^ 0 j>; >—*^” ^Jj\ j^^? - ^j c£^ob 

^1 a.:>-<jJ lfi> 4j 1.5 jl C~“»!OjIaC- (_^Jli.A aS' ^aIaJ ^yO jjl>- \j 

. <aaIa*a> ^aIaj JW^j c^> , \^'SLi_ kz£-> j o^aaaj ^*IawL a5 ^<>^3 *£X>- 
i(J ]^te , dUloi J Jjl Cu*'1 J l^A»0 45t£- L jxy*~to iJU 

I L ^Ijir £0^1 3 (J?' X *~ A ^3*3 1 iXaa«.S^ i ( y> j\$3 

^Jiaj ,\r. iAj I o*Xn 1 1 3^3 ^J> 1*5 (^)ki.AAj^jjl ite 

j^Jij j\ €£-**> ^>1 45^lXo ^** > ^ 3 =, ‘ ^*0 'faf 3 Jaa*© ^ J i_J ^ jl^-vi^Iw 

6 Aa > j |a^' “‘ * ^ ^ J j * oL A A^ijO JLui 4*0 

. Jo I o 1 $3^3\ o j^-*" J«51 aj coi»' *Tc-l 

^a£ feljj— >-\ J>i 0^ 0 j_^ J* (_5^ > ^ Ob^^Uj 4.*JUx* js 

^ O l* B CaAaAP- Ji $ £ JUajI ^a) JI 

3 fi3^i tr^i *4i 3 f jJLf JO Jj l 3 f,3j^j* Ct* ^ oT *£ 

e JJ.a5" ^aa 5**y7 jl <-tl>^fi> <C^y~A»to.fi>3> Lo.aJ»-Ia*> 4j IT ^aaS”*^ jifi>.J^J 3 

iV-olO^^ lib ( ,jf .UA ^aaJ 4jdaa5Cj_ jkxj Lft [ J^^Jl^* 

ji j 3O J3**i ^ ^ 

ft I \ 1 1 1 L—^^-A*>^^SC A A ij ^aAXJ ^ 4*J Um « ( CXuJ 1 ^aJL»J J l^i 0 1 

. i^*M>jSLi ijLi»i oiAjjS’i-^S'jJ l.aLi.?ca 

^ Ia*a5^ 1 ^ I AaO 'yl^.C- ^ ( ^AAAkX |*AMl 1 iS*"O a*i 1(^) 1 C*A*il3" 

^ift>jl \£jj> C5^ > ’ ^ * ( |J ^^'C5^ 

^AJ<-J . lXi.t.A*»ft> Ca^-| 1-0* 1 U1 , jJ 1 OlJlJj 4.a>-IaO ^*^.a©_5j^a-41 

4-0.fi> J^Aj ^^.AAAAO^i I t_j _5 £__3 JL< ^~* 4^.fi>^jUA*A ^AAl cilj (jJ lfi> 

^a^i ^jiaj I IaJ© tfi-oJ C^AAu-acilj 1 4$o l J.aa LcaC i J^aaa« fi> ^ j 1 

c5 ^ f; “ f 1 O iAxt> jJ.A^Li.r jl iali 3 JaAd ol 

l_j ^.-6 ( ^u<> © jliXi 1 ^Ail^i^* a: ^aLj J^i-^7 J ^*lij ^yoU- 

3 S^Jj*. ^i.3 1 ^ ‘ af^jA.i»^a > ^P*^»-^fi> L ^^a7a-o^3 ! 

'fate 3j.Z> «(_$ J^L til^» i_-^7^7^jlj ite , |0Afi>i 4-oli\ ^fiil^ej J JO ^A> ij 

. jjb |^A>- < twJ I jJ3 L» c £*z> m \^Sii 3 CU^ijSl) 

L$3& 3 ^ C«*lJ U»a 1 jl iS" ^y»ejlli L_ I 

OL) Ua^>^yj_l ^*1 ji (£^Ai 3 ouXaAX-_J ^ k\’> ^cLajo ^Ui! VfrSfa} 



\T\ 

^aaIj^a ^l 3 is* l J 1 -^ 3 cL ^-»-liij ^*>coc> ^aaS^^a IlXaj 

^oO jL*j ^ c*s L c^>-\ jjSL>_5 IjlgJ I ^iS'i^jy» 

<3 1 3 *“i.®) 3 AA-fc^j | 3 ^j—A 3 Iaaa) J I lXAA til) i.S'$ ^3 J^x9 1 3 ) ^A L I 

La 3^ ^Afl>I^S>- l_^ i^A ^J - 3 ^ j l jj* J L**J <_^Ia>j|iAAA &\£>■ AJLaaAi 

&ljj>-l) ^S^^fLlj lj il^Ajl <Olj^A>jl J^J _J i «AaA ^aJ l^ji^gA 

• ^ ^.y*> 

(S 1 ^ ^j 3 l 3 ^~ 4^\\a 3)^3 3 j> ^ l_> li 

£j> ! Ji q£a) Oj5 Aa*i_J C*aaa; ji &S ^li 3 ) ^ a^^Ja I il> Ou L O 1 


a J , u . j' 


qaaIs I 3 A. 0 .) i . ^£aA JI 3 AAJ L (JZj <•—■>! 3 =*- . C-Aal 4^. am.) 


< Oo I ^Lj ^i«A^»-tili 3 ( 1 j oIa tii> i.S'sj* J^IaIa oJuac 

Ijr^* 1 ^Ijx ( t£ili 3 Cm) 1i^A.) Ia 1 'j (_£i 1) J J Ia-ai) f 'te’ 3 1 CaS^^A lX> L 

ol ^.j I ^3 ‘ c<M.i li ( ^SL-3 5 " 4 ^ei CmJ 1^ 1 a I ) ^ 31 

, <XaA l) flf Ju li ^AwJU J L) <I|*J 1 J> I 3 til^ - 3^_3 lAAA) 

CIJ3 IfiAA^l lX*J <imJ>-j I OillitA ^ Iam)>- 1 ji 3J Jo l) ^aawAJ Olji l) IgAjI^)! 

. ^a*.a>- 4 i 53— 3 <£33** l-.gi I 1O3L ^£^) 3^>-<i*A>' 3! IaI jii 5jj 

031*) j.L_a 51 )_ 1) iaaS 3 Ju^3) ^gL CaAaAJ*- 3 ( JLj I ^Ig^J i 

. (A) iAaJ^jA ^a^a.) ^3 J ^' 1 J3 ^L*ol 4 aJ£> , tXAAAilj 

eA*4f t_aj La ^Jaj ^«^Jl3 ^Ia) 1 j> ^»Iaj ^ aLIA 0 ^ Lo jl 
^Lft>CC.Am) L £) 3 ~?~ Ajli $3=r3 i_ail^tA iAap- iS" 2 > 3 J wXaljtA J C-Ci!.} (^3 
• ^ J 3 ^ <_ 5 ”° 3 * ^ J i_illa«A ^ i 3 A ti.) 4 .I^caa I v_aLlpeA 

^^a^ ji 0^3 <jl J 2 > A.^"^) Ia iAaa Ole’ll A.j L 3 ckj L ^Jl^Lil 

^>• 3 ) 1 j^LI 4^ vXo Is t-alli^A £ 3 ) jW?" $3?~3 

3 (^^) l_ 3 * « U I < (i)l>-)d^AA) : 3 ^ *^ 03 ) 03 IaC J«alc jYq%-£) I 3 iAi^ 33 l^A 

l) L ^1 A.S^Ia.jI 3 ^)L (_^lft)^AaAfr jl ^3 )^aaS^ j 3 o<Xa2£’^j I ^31 UaA .fj~* I 

^aAj J^) jxl»3i ^^*3 iaA I 4>^fc 3 *-A) 33) 4a^aA I JiCj 

A—I _^u£ Ij 1^) I 3 iXa) 3J^j* j 3 I AkS””^ Uf t lVaj^jA 

^3^-3) l 31 w->3^>“^3aAa>- i^aS^^aOI 3 J> ^ 3J CU 3 ^T^a kXA^<33>- ^ JU ** 1 ^ 3 ^ 
^ 3^-3 cc3 j^a oLjl ul I ^aaaC. j.Ci^a la> 3 * »—> 3 >- £y.>-j~t .iJ 3 T^A 
ij*3*3 (jjL ^ ^_3r^ r ^^3crJ l 


Democritus _\ 
Empedocles-X 





33 


\\\ 


. «xi 

^jA?~ 2 dY*^ £jJL~)J % jLj.i 3 ’£t*° 3 > cl>i^ b 

O^oJ ^^aUIa ^bW’^AUaj <J^S‘fi*J 3 SJS ^ * 5 " 0 bj ijl ;i * 5 " < 

(^ 1 ^ &^ \ j ob__ ^&S" b^-® j OI^jI J»b j) JJab ^SLi 33 - _/ A J 

J2**> J* ^AvXj \jj 3 tj l*JL>.^L^j »Jl*AC- « ijb ^Ixl^l l^j 1 4j Juij 

4$lb i 3 ^" (_5 -oJ { 3^*3 3 ^ ‘ ( *4illi otXil 4 aa!^ Ia*£o <_Jli»A^j.> J ^1*3 ^3 1 ) bil 

J 3 i>,jb^* ° J3 • bj' 4 ^I J>l Xa-wiA^^^3^ A 3 * 3 -aS' (_5^ CXB V» 3.5 I 

<£_j*juO*a cS W^b^XxlS^^A o 0 —<l Ol ^3^ A.S "\j 

CXajJ 3 Lc^».j 4>- 3 iX>L*J^-o t^)X> ji £^3bJ L5‘ > ~,3* 

,5j3\^3 : T3\ JX *£jj\ 4>^jiili b- 4j ll^Jo\tilj ji & j!jiii-oj\ 

) Oj ! 3 O^*-**^ 3^ C~*»J kj'it^ 3J 4 $^ 3s*- <^3* 4 $b l i!Xa*a>- 
^»tX> jlXaJ \ ^*A ^ iXaau*> b .1a< m i l^iX 4 _S^ (3 LaWaj SiX-^aC 

^ 3 0 ^;-*“^J 1 3 ^ ^J^^LpAxS*X 3 b 3 J ji tibii^S^ 

\ 3A di aaj^S^<Xjj«X* 5 \ 3? ji J^i tr^j 3 ( 3 1* b^33“’ ,CU*j\ »j 3 

oL 3 otX 3 > t >Ju>- o Uf 4 £o 3 xbw^j xS"” I Ij 3 (^* ^ 3 Jt>- \ j 

o<x 3 », 3 .j^li.i 0^3^ oY^^\j ^aJus^a 1 <—m ?3 J> c»>»>1 «Xujj 

^ 3^-j 05*S\ 3 ' Jy? . ^->3^ c^-\ 

t. ixiS^^A iil® 5 "\ 3 1 uJ'"' ®3^i , ^ k **' X (jU»\ Ji 1 B t ?3 O—/l 

*--a5 ^j I^a li < 3 ! j> s^Ia «—> j^ 3 

1 _^-&i (j* j ^ Ij 4 S '<xj 1 j^a I j ^<x> jtx^» 1 _^k*j ^ $y*^ a 

■ ^ jjc^ 

oLk ^”(3 Ji 45"”<Xi OkAAAA IaOiB 4$ , ^ilj I jj&lt- 

<^l_$J^511 a 0>j _ ^ 4j jsKj i^J^j pV ^ 4> IajJ^ iaii J^ilj^?- ^7^ 

J^A j\ &JvXfr 4i3^w ( 3 i^ 4-^^j JX 3 ■^ 3 ^*’t > 5 JB ^-7 i3l*«L> j5^iX> J 

^-oIa » 0>>- (j-j . \$ A €{ -r > '^?" 3 ^-*aJ o li » oLi ^ 

4lail t 0»wi Ji (j I 4 ^c 3 L> 0^3^(_5^* ^3 0^33' J (J*^ ^ 4jwaij i_^J^Xi ^3^3 * (J*^" ^ 

^ i J 3 ^ t3^ :> ’3 >, ’<-^ <kt 3^ IajJS 4^caI> ji xS^c-jIa j\^j 1^ L^-3aia 

. Jj 3^^* 0>4 ai 01X0 Jj Is 3 ^ jf 
1 j<S> ‘^>'3 |»j tX3 oJjuiaaa J ^ JIaa j} i 3 

\_ikXjeA^j iXaa (_J \ 45”"kX^j J X^-® 4lJ\ . (3^^* OViX-o 


- N 



\xr 


Ji 


JL 


y liaj . lAxJ 1 $y^-y* 1_^1X^CA OljL ^aa 5 "~ i— > I jlfl I—^L ojyS" l_J 

C1 *aaa) i_^Pcfr^.j j Jo ^ I Jo 


ij?3*- xA 




A-l (J-*> J 1 


)li*A aT iJ’ .i^5^^_AS J5*°* i3 IaAaauaJ 1 


0 t jl J—> jlj^o 5 b j ^JL.i I ^j&> l vL^aao 1 a 5*"Jo Jo ^^■‘° LI . iAaa*uA) 

01 b aS”^ (^1 oOkJLi^-j^ oL ^Iaj < cu~>l »£^a>*> jl a 5"^Jo I ^o cu**<Jo iSyt 1 ^ 

y^.Oj CaalO 1 y) &S'^2e.*Joyi ^jj y J '^ i • *-^ j Lo oLa«>_J 4.j.*j ^ J.1 a*J I ^A* 

5y^-y> JZ I y i)L>- (_^l*^-«aAP *_-*5^jjjl AS^b^j^jJ iXjljol^ OLjOl fJ y* 

^JL- ^Lg^rl jl jo lojk^j <Ja£L£o j,i.s ^Lgi^SlL < ^yLi ^ OjIajo < b < jo 1^-* 

• <y> f 3 

aj t_9 jlx^" I a 5 Jo 5y* JkAAJ«-A JkAAAaj Ki y £.aj Jo Ij I jj»9 A^& 0_5^"3 

^I>ua l (_£ I^Iaw O^I=~! Apcaa} ( 'yU» ^ j j^£> ! ^j.o 0 ^a>- 1 jlL ( Lgj 1 
y^£- ^Haj Ij oJJL L.^-j$ (_£jUs a5”" J^aJ ^ms\ y b I . syi yS l y £) l^«j I 

^ vi^j y oy* ySb l Ij .^j^j ^O b jfy* I 

y < ^jA* l Aj tf^j**J l ^ (_C^»a*m»j _jl J-a-n l^>- '■A* J b j*A> ^ U 

a5^ 3y> A.£o Jj l j^il Ij *5 Jj^ii Jo<Aaj I^aJ \ y3 c£}U»j L .i^uo < yA Ai 

y Jo ^ ^AytsJ^\y-S~(j\jbojyS^ jUS^ji \y i£y£ y OyjSU^j^ 

. t\j j L*o t^A^S ^y j.aj l jjl jl &S" Jo Jha^^S^^a 

jIT *5^ ^a.klA ^ o jl Jo l (jl-^J^ ijlj l J y^~ y^j ji 

^Jij j$ C-«)l ^S'yi^y^-yt \S* Ja^o ^ ji ^<Sj3y*\ 
y£-ij> olj^ifl y ^Us &}y> jjjJ jJ.ajX. y eJ aAC j} ob I o IaA^ j l . Cuo l y l $y^- 
Sy^i Ob 1 ^C-L*»a l y . Ja^AKO (_J yo IaC 4.J Jaui j lj^^° «_«S^ Ij 

(_^l y ol^j 5y^" 0 b I y3 l jO^-O Aj y£^>- JaamO jl ^A» O*^ 1 * 

IaC Ol jbd a5" jv;AAu.j I jyO-* y^yfc l-® J- 1 J^.5^^-o.i j^ixj 3 LJ^ ^ (3 0 '^'•‘■* 

y * **« ^ l ^ ^ l ^ ) l y l Jaam^A ^ \^S y t C l^^AO ^ ^X AA l J b i^AAUj 

. iAaAamAI vijloi.3 lib J> A AM 5^ I Lg^AAJ £j> l j y yA l ObU^yo^i Jj-ftJ b 

SlXaAC ( t^jlj^^ (y&> l (jfbboj^S^^j* I Ai (j* 1 l ^Iao J.J Jaj 

Ajj^W A^aIJ < ^_jao^a<^4a 5^^jj jjio I y*ajs- b ill^ - y«**£- Jo J yS^»yytd> a 5^ La JJ 
: O I yS^}<A jl {JyyS'\ Oj y^" Ij^" AS*CaaJ ^AJtJ | CaaJ l £ylb 1 vI^AaJ 

Caa-aj 01 A^caI) J>A^lio (O * 1 1 tS 3 J y> 1 — 1 yby° t^l^* 1 i ~ J J 3 b^ •rjti 

ApcaL *sa, Jjl^j^sb ^S”"l^- yxjS-y ^^il»ljk>- Ajj^tT A^caIj y yj I ^^xaC- a5^ 

l^i ySC^A^S^Lj y o I b l^t> y$ $y>-y> OOi-^^^W 0 ^^ ^icJ A ^ j* 



3 J i 

»jl> j 1 J.a«.xL> I 3 »J.a£& J> ^L5'° J—^ <J^\ 

J> C—J1 Vyol W oVjoj ^ji j ob 

. Jo IaJlS Jy6 Uai-ol j 1 yolic jiAiJcio j jA-ftj 

A-L-i I^ -Wa-^j 3 j«aAC- ^As^Lol a5^(_j1o 3^ jl liLptAit CaA*a:s- _>3 

jl ol < iJ^_ 4 iI>o ^li&jl^jl w***! Ijifc ; C*uwa4 -Liaaao 3^4 

0 1 jj 4_!^aaS"”j» Al— >• t ^4ioJi>ij jJj-SC^r ^)jjjkA> j oj^aa-S^I 

^jjitXj >y>-3 IaUsla jjiJ I ^71 j Jo aJl>-1 j-a j ^3 li £ (^l*> j-aj-C’ 

( ^4 IaA.aaJ jj^laC^X 4^X> CaaaaJ j*4aC. j 1 g^>~ LgA4 J1 aAaa 1> j3 \^aSL*.OJ>- j3 

<Ja4 Lo c^y L*oJj j«3a£ ^ X jo 1 jl j >- j4 < 3 jlj 3 ji>-3<— iLiSe/i ^ I £^ j4 ^ X ^y.4«.4 

( ^ JIaaJ L^J^AaJo J^AaS^"<_aaS^ j> ^i<C> I _jl 45" ^ I j j.4 jS^_jO^A"“*5^ 1 

O Ia<5^ J Iaa- 4 y^jJ 3 ^AAAuit Loi 1 1^4 l l> 4^0. it, j Jo jl^ jj$ jJ0>C4 

^ ^ jA*J j jAau. 4 3 j ^jA^O^jijl j4 (_£ L®> ja^aC. ^aoI O I^PCaA l^j J.4 ( JlAAAuJb 

vXi jlj Jj>*j CUa-aaIs^^ 4T(_£j«^IaC. j4oj3^ , (Aa^oIa sJaauJ 1 j 0 ^ j4 boV j 
Lgj I j I Jo<.4 ^5" Jo 1 45" jj IaaO jAAilAS * Ia-O-a-^ ja3aC J.A.;>- 4^C<a 1 1 4,Aaa4 1 jJ Jl4 0O>- 

*^■9^ (_?*«•* <jr* J f U; _5 < cxiil^ ^Aa>l^5>- cuxst-tj 

5 '£-'*■>■ Ol- *J OjUaaoI (^1 j.4 Oj 0^ 3 

i^uS"J.} j5l> i> (-aIa^A (_gUbCAAAu4 l> ja»aC.^ X &S"^L$ J . Cwl 

l JO I CaaJ 1 I J)1 ^IaJ^IvVaJ 4 S"\j Jo 

CjIaaS^j> jIaau4 3 c aj4 3 Oj5"L> « *£^.a^4 i£^.JLaj l> ( <»a>Ia 5^_5 V_j| (3^*9 3^ 


S l_J_JAl j9jj i I tr i j4>Ca~j | _} A'Atr’ t-J 1 j» li 1 Lj^a5" LaO j 4 j4 l> _ N 

C? 1 jJ J (O'JOuAltlSC.W ^^**0 ) ill b>~ lg4>0 1 - f" 4 1 <_£ i > jit, | j £s\a 

• ^3*J> O j J 0*^ 

I c5 IgJ _j 5CL* -> ( ClC> J 0 -^AJ ) fl iS ^JAS4 1 -\- j^4 I (S 1^0.4 1 

: ‘ A -& L“ 3 b 

( JotA> (iC^w ^AA4 ) jit I J^A.S' 1 (S ^SCIa> -► jit | -f~ j^A-5^ I cS l^oJ I 

: \j 3^1 tL^o J Ci* ^ 

• (3*1 c£lg*ol ~f"(jj^5"l cP^aJI '—> (iiCij ^jljo) jitl < AAAAS"l t^lgAAil 

3 j—aijA-iP JI j>- Ji—O jB—itlyi- (Ja« 9 jA^Jt J3 IiXk. 4 4^4 J jiao — X 

• Caa>| a<X3> IaJ> 1 jj4 iSjjlj J3 jlo I (^Ijjol 

Lanthanum _ ^ Disprosium Jf Praseodymium _ X 

Triphenylpiriiiumchloryde _ ? 
Methylsopropylcyclohexane _ Y 



\ X o jam b 

^^a l <J It IaI «A> t 'jt ji Olj L '—1 1 

3 obT Oti^ IaJ*ao 3 t Jki^l 0 ^» ^j 1 t—b* c£ib 

^ji I OI aaO J**>- ^jLa> 3 (J) ^^3 0°^ 3^ ^—’ *^ w l 0 <-Vi 4.ZUj> ^ty^Zt A.] Lj^j 

. tXflo tjLiij I j l^ri j.7 

? ^J ji 4 &J C^oJ I — f 


_ Xj.a iXIaa^ ^a I jl 3 ^ ^ 5 "* ^aL^aA 

C3a»a4 5 a5 ""^ji 1 tj L j_> ^AaaaI.3 <Aj taC- ij Lib Y^ 

~cs J ^^|^aauaj t £jL 3 s^^-L ^ 3 oL* ^J3«*> 

. i ^q-k^+A) J.J U jjS- 0^1 f L>ej 1 J~1 iS~Ji I 


t J.A$li 4 J ( _jl^j^;l^j9^1.I>-| j^i> 3 L^«kJ I Cwl^jY ^5^1 jlj • 33b ^**33 

0 j> Ll ^j| ^1 jl> Ij Ca 3>U 3 (3*3 ^ I_a 5 "^a ^IgJ^SLL* 

iXpzIa 3 ^aL^ L03 L«.Ai> C) <S b 3 -*»a£ U t (3 A ^3i * aS^Xa-o^ 

*Xj L U> CaxauJ 1 3 <J.ij l ^*aw 3 tsU AAaaaAJ 0b»jl^)j3 

• fffcXj J L*P^J4^1»A^ 1 J S J*C L.C^,i I (^Lj^jl ^A.aa»} ^3 1 Jj 3 ^ < 3*li *3 aJ l^AJ 

3 ^^ 3 i ^ 1 a^caaj c*aj _ y (^>^ ^ U1 ^ ^ 4 aa< 

. vV-A^i L (J3 3 <^a? aJ 1 jl jL 0X3 jl) XY 3 jIj \ \ t-AAi ^AJiXiL ^A> l 

(J3 Ic^Ja | Lj I J ^i.^3 1 «; ui1a%« j<oLt (_5 , * J l^jA«> (3 J>3 ^Xap-^ yi> U1 

^j Ia^a-w Ijilia-o ^Iaj ^^Li A,5^Lg^j l 33 Ia«-aaI< 

3 C5 f L^O.AAi) ll> J-i c?33 0333 3 Caa-1 ^*tx ^ 

. Caa^aj j-o |*b ^U- c?W^3J 3 c^ J ^ 

lXa 1 I 31 ^j£aai^(31^3^ »Xa 5^ 1 <Xo j^3^aj f\ L 

1 ^.*-;’-^3 l^j I 0j3 3 b ^^ <3^3 ^lft>oji*xl 1 » a 5* 

LI 3 1 33^-3 J3$1L«>3 ^rl j.i>- #^Ia j! jI'Aa-o ji 3 c«.A> 

® *i ^—oJ 3 33-0^3 *3^,3 ^ 3 3 b ,<k ^ ^ ^ Caaa»a 

i3I3 3^-3 j^a. j v-i jji iAi ^ (3-i^A CS*-*b^eA 3 

^jAA^d ^ IaS I3 ^aa-IjI jiAJj 1 iAj lii CIaajIo^IaJ Jl\A> 1 l^blj^jl 3 

4 XaaaaJ l^j^o iAj aV;>- jJ.i Ia*< 3 ^A-^»li(33^ Jo^^jo^bsl 0^ 

1 < lXaaS^ 03 Iaaaa) 1 e I j (3 ^ 31 



0&> t" 3J 


ji ^$ ii.jV j^L ^\ i fj^MA y&A> 

^a~i jSa.) I iS^jS\ jXmi jj-j . C-^-U ^\ J>\ jk 3 jl j£j\j 

j£~* j*\a> l I ji 1 ii vX> l 5 ^ai.® (S i J i j J^*“* i> i J 

l —j Jj~a 5 jy* J5 ^1 (jo 1 Jj.«a=>- . J*oL»- ^llili ,_J*9 ^ j\l> (^ 1 Jj 

^jS""jLu Bjis (j I jl Jj«*l 4^1 jl j O-iIj^Ca^jaC Lj jAJ kX«l> |^w9-jA 

<CUwl ^J^LaA <31 J^-ol?- OVL- .5_^_ A _^.5 U . ^£>35 iXutji i_ 

C*J a5^^*amA* ^ Cj^3J ^¥(3,* ^»* 

<_5-Jj ^ kZa j\Js j* c5^W t *£'sy* JaC^J {J y>5a. ji 

jx~° 3 ±\.m3^>- L Jo l^T ^a jjk~> fi\Iil^>- . JJ^Iaj (Sj^-i^ <£3Jji < “^ ; ? e i ft ' 
(j^ 3 j jki o^Lj L 3 liftj 1 j ^j^Lojl £js 1 jL j 

. J J<^> oji jol \j 

<£3J _fj 1 jj l j aX*AS”" jLwa >-1 £ V Jx Jaj l-c ^A^£’^S~<dX> 3 L 1 *»3 ^k 
_J *Aaa 5^*«-* I *_»J IJ l^i 1 . i X*.Cb5 jl^9 JoiU o<\k jl J} ^talS* xS'^Ja.a Ij 
3 —%1 . 5y~> ol i-J 4 .S^JwaB I jj^t ^o^i t « (jl <£ 3 j jl 

j5 tji-3j js ^yj U- JC-3J 

• ^3^ > i3' a *i»i \*j Jb (jloAj^ A.S' i _)jk jl 





trjsCi 

J-il> o.>^I_~.5\_> 1 f-ckiM j> iS I j ^¥*33 j\ ^ jlj ^*9 ^”1 

l5^’*^ :Lo (*^“^~i jl 


jJ ol Ji-Aj Jo (_¥'3J J_J 3 JJ !j I Vl>- 

£j£*a.A ^ Is^i IjaJ 2 ^3~'(^ A 0 1 i!X*Ipca?3 55^3 05 JltJ^ £_i Lft ^k~> 4.aAj 

*Vl ^AJ j>0<Jlt 1J j*** 1 1 (J I jl > iXaJ^J (J£"33 Cuall 



^k-o a5^3j l ^a 3j 3> o! J ( 3^33 f^^A £*k-«J 

1^ %+j 3 3j 1a.x^cj j tO I ^k*d^jj aS"! j^S -3 j jIiAaj# ^3 1 , Ow 1 -k^> ^a t_>! 

Ofc«L>C*? 3*J 1 ^A 3 aS 1 Jo 0*~<I«3 m> O 3 I (33^(3^33 6 

. Ij t ol 3J^SO-Alik ^kd 1 (j^ 3 J 3^.2 

<S 3 i_J l>- «3 j3j Aj Om*>I ^j^aa ^jioLojl I ^l?e>| 

(S^-Q^-* J £*»*»3w 3^j ^_y I ^k-» _/> (3^33 »^jk33x>- ^ ^y3 _J * ^ 33^- > 3 *. 

LgA>l^ 3 ^-^ jl a5*^j L«5”*^ 03 l j i-X-v.ft>! ^.>- ol I j ^I^oaa C)[+S'^j£.i j 

. 3j I o 3 > ^ j L..*^j 1 j» ^kxA^^j 1 3 j I Q«*«>L^a.i.£»S^lXm> j 3 a I Jl^ca a 5"^y U> j3aJ 

,3jiXj»-Jjl 4^o<“>li£_>_jj AjO»l J^>-1t\T 0 _J^aa cJjiij A^e^I) C? J ^ (j£>>> 13.-0 

J O^Ur 3 c 3i j^j Ui^ij 

Ol £**-> j* 6 C -?J S^ -k a.su*> ,_Jjejo j I A—5 "(^XC’ 3 j £tk ~> aS' OmjI O I A:>e*ij 
^Xi3 Ij 3^.a5”' 3 ^ J'Xsa \ \ . Ou*»*i 0 *aL^«« tik L^AaA ^^3>^a o3a5"I 

.03 ^5^3£> 1 jp>- d^ijtilj ^1 ^k~f ^L*j 0»5^1y» till « ^ 1 ^k»<^j (^ 3 j 

< **$^ 33 *. l£j* 3^ J>^ O I 3 X 3+* 3*a*3 £cj j 3 l> (3^33 3^ CUAli^e A>- j.to 

\» ^TvlCi cf^f-**’ 3^ ‘ <^Jr*- ,4 i t? 3 jj 

. 3 -*^0»*-*-i> jjiAxi i» 3 ^_kj j*^jB 33* J_^k ^) 3 »i o\j jS* (^5^*"’ 

^■*.B j 3 > ii AaI_>I j|3ji^j v > I ^.k —j (j^SJ 03.**' ^ft> 

^-i.3 *TOw«j 0 I A.j Li,a ^ • ^3 O ^ ji vL^> 3 iAajj 3£>| j>- 

"^^A^ji j) oIj afij\ £j£ 3 j „T“ 9 Ov*kk^> A^On-i I vj l, ^ A 3_>l3i ^ 3^3 (j^ 3 J 

0^1 o3a I j} ^xm>^s {j I iL^i j ^ ®3ii ^Lo^OomjI 0«j 3 J cJ' 3 *^{£J3> 

33 ^tk» 3 ^j l^j Lo.^1 |^j L L* 1 , ■,**-■■■ ■ * l a (3 I i)^3j Ia a 5^ 
^tk>.j j>! A^lj 3^Jb^ ^-aJ jjo) L>* <—>1 ^kw jl Ij «30 jj 

l_j uLx>- 3i - 1 jj-^1*Ia {jt -33 iljli jU*uj j3»B lik LlpcJ ^k^j 3 ^J> U 3 B 
^jL> . 53 + j ^a A.ji^jLf jyt Ja^ 03i» jl j?c4s A —f 3ilS"^yo J^-13* ^Cj 3^» 
jj«ai I £tk.*j jl iXfc^^A 0*—>i jl I j Cj^ 33 -J^* ^ ^ 

j_/»j L>- v_J I j \ ^7 ff o jro ^ 3 j I { jSLx.Xa jy Af ^^O^a L*Ia ^ 5 tl li 

tiLj aS 3j ^ i 3j jl3^ 1 ^y>-l ^-9 3 iXs.jS’ i^aG- \j j IajI ^3 I 





\U 


LX 1XJL3J 13 ^J^-e y*A liii £tk~> cil, C^3J U*»C^ ^«a!aA 

t-il-t^A J»Ia> 3} 3 ^J^Iau^j (_£33J ^tk-1 I jO I 

L :»^u* 3*^ ^JL- X 

c«ajI o jl_^c- o$ Ia ^1 j.$11a oLi^Li oL i-1 ^I^j (Sj^-is i_Jl> 3 j 

Lg^j I jliLlj I 3 (£;\&>"\j^+->j\ UbjWejlj lfl> j 1^^-3^3*"4 jJ UaA 3! 

• J-?LCA (J ^3- 

3 ( £ £ {JP ) Aa*»>L t^>L*>- <J^Lo ^j.j 1 A-A-O <^aa 5 "" 

^>LoL j\j£ l__p I 03JS 

*i*« ^J>-^^}j 3 ^ ol J^» 1 jl~>\ tiLjl iXZi L Cj^IxC 3 

L <Xi l Olli> 0 AaPCa) J3AAA j_J^lia ^SL i CU-03IAA jj! js ./l*^ O A)J> 

333 ^_ 5 "1 ^AA*)llj 3 ^jAaj J.aa .3 jl AjJa$ j .^t . JtlS"Oj 1 ^>- AaJ 3J 

3 >3^(^ A 3^ 3L jLeijl °J3^C)3J^ °J3 $’jXa J* ‘ X 

* 3 L ^ cri • <3X3* °J 3 ^jL*- 5 <^-3^ ^}j 3^ 3 ^ 

3 oT c ?33 3? ^ 5 "i 33=^3? <>J A-^aaIi k_j^t 3 JA. 3! 3 ) Aj jl^ej 1 

3$>l]akj3^3^3i.^ *_ailptA <_£Ig^-®-**^ <£3 j 3^ ASL^Okli Ia aLu I 0I33 3 


3 ? 

4 / 

l> ^ 3 -i 


3 “3 aS^^aa.a.*) _ \ 


^jaaSX \j jLjj Ijal . 

Oa“1 ^ 3V 0>Ia.a 

~Ista 33la.AA.» 

S AaS^ 1A a* la ...i (_ > \ 

«v 


Jf 

{jp*}) ^^-4.-4.^.. 

» tiL A$Ci 1 (J 

;\j, . a^.1) 



O 1 ^Iia^ L A.S^ j 1 

^-) 1* jaAaIa* 

<il» ^cLa» 

A) l» jj 3-i 

Oi ^IaaS** £-> 3A jAAtil) 

C L *“ 

3 i 

1 iiL 

a f^’. 

(^? 3 ' s 3 “"* 

^-?3 

• L -l> c-^>— 1 1 

(JtIaJ 


Ca» 1 > ^a>e» l» 33 ^’ jaL^^S”*AaJ^a 33 —i_a*L« 3 I A) L ^j) Il-»» 3 i 3 -J 
J3LL til) jlai C?^3 3 ^j** 1 4 ^jl^ji 0*1*6“* t?^3* A a a- l^tA ^3) l 3I . Alio.) 

: ^-AOa t ^ 3 ; 

N 


3 -t^Axj Ia*» * 3 \ X ^ 4 —~ 3 ' ( «*'«*“*i Iaj \ • ^ — 3 AA.AAJ Ia 


\ 


3’ (*■*' 3 ^ 3 ^ 


tfl oAi (JkA^lio ^A*aA (^1^.*j1 j\ J^5CV» J*> 33>- 3 A)^ \ C, 

' O'Aa! 3A.) jAAaa) Lvm ^ 


. —Y 




m 

j Li 1)1 ojj 5""jl ^ 3 oL* UAO^^a _^i»j 

. C*~il 4.13 1) 

^J*- j | OiXxaI) 1^1x3 J O Ia jjj | J lixj I 4.5^ Jp 

. OjliJ °Jjfi Ojl^>- ^_ai.lpeA i___ j* £ji 1<JuLx.i l£3j 

•JS&<Jzs 1C) 4.>t*xi Ji _J iL» J OJC^ O j\j»- 1 

3^f* ^- x ^ 1 ^CUxjI ^J^x^cj 4xxx^ ^ix;*- oLe ^lii) 1 e<X>tX> <JuiL> VL 

^1 jy~> 3^ <J*° jL 5 ^ ‘ ^ji^A ^x^>Lb dCo 3l 1 j j^Ia..^ 

^tLxj^* u>j ji ^jix.j lx>5^<—>_^~<( £ £(_/ ) i^i^A oOuS^I^j «-> 



j^*ati oijij <AiL> yxj L jlxi <—®j fc \5 fS»J0 ^^j\j>- L»l 

Ji 4^£j3 1 t^l^cj £-\jy~> 3 ! 3 ' (_p*» 0 L 0 5 \s* ^ O^IaIa^aV 

^iaC -1 Clxxj.xx .3 j <\j^ ^a^xx-j j»x4xjmA J \as>- ^IiXxaIIaj j-<u oiXiS^l ^1 i_3^i» 4 a*®> 

. J^xj^j-*^_3 1 oj ^1 jy~t ,_]kj Laa Cx^-<x. 5 iA~oxi> ^a 4ixi kS^_) 4^”" 4p«> I 

(j-^ux^A ^ixj 3 <>J j* 3t?" 

lils^^S*3i?" 0^ »—xAC-ji *5^O^-U ^da ~> 3 I ^a-o-^S <S 3 J j* : ( £ £ cj“ ) ■^>"’(_ 5 A 
i\) Ia^a ^.3 L i_3 Lai Cxa-*x» 3 0 I _>3 4i*i _j ^ ^as j I IaLIaa CU*j1 

iS3J ^ 3 ^?" 4.j_Ix * 1 ,J5ilij <_jl jl^ 3 ^“^ i_sIa^ CUax-3 J 1 -^ 5 ’ - $ 

, 3 _^* l^>* 4xxXXtl ^b 1 ? X»I 



Cl***»l sS^j\ Pc.i 45"" ^ Lo i l*j o ^jSt 

J^J 4 I .0 ^.-o ^ Jo o<jl5"l jiC^?'^fi> L«a3^id»t^**o 45""4i l^" 1 1 \^- 

45"^* l& cAc4j 0 ;LL I^jj.* ixiiS^A ^Laj 
(j I Joil* JjjjVij t_Aj feo &S~^Is j . ^s jai^j Jo ^5”"i_i;fej l) 

4^* j^l 4> J-L^LaJ jl 45^ C«-) 14^ai'I _J o^o I t -0 "^ J 4 '® J5 ^1 Jj3** 31 

Joo 1 <3 3 Jt\ J- 5 31 A ^"3 3 ^ J_ -?(_5'° ®<xi Jjo _j>-J 

< a*feoT 45^13 ^ U « Jo >^(3^ oJ.i5*l^j 0l> \-t^'<S5~ , j% 3 .3 Jls* A-** J^-i.^~t{ 

^>•1 jj ^3 3 Jo l-o C)3j*‘ > _^J.?I (_5“^"4^*0Is 4$^1 (j I Jo.) 1* 0***>1 j*S"" 
. _j (_ri>^ c SSJ3*- j\ 3 

4l*o » -^^’(_5 a ^rjb - j^-O^ aS^Ij ^S^i—iiI5lrLfjL*o^i y^~ 

C-J (_£,>l_yij| (_£ lj (£jloj CvXC jl l^S" _} <A*aU^»« 

4jJUx* (_J j3' IgcLti 4 l~o jj.il . vXilS^j^A^-i UaS Ji 4$^ 

jjis^^©Jjo Ji L$> I jl {jl^jj^A ^-‘■• a . Jojli ^L».juj fjoU (^^I^aj I 

. i _j5"" ojlftlJ j^T j\ ji>- £j& j>- C*£- 



fb JO 

4x>j ji4' iy3 jjj I JUC- j+4 I aS""C->"1.-i j^J lo..**' I ^ I® jj*,o»^u 

^JoSaSJ^) ^bl^I-jJii 4*xXiy-o.C (_jL.*j|jj> I . C-s*-lj^o4iJ 

<^3 t (V \ jOio o_^ jy '~* s ’j~ > (j^j^°j\'^ 

J*> »^a*Aj <jj 1 uX^" ^ ^ J^scjadij a 5^ J^i^l^Aj Ijj^^ 

CumS l_^*(_5 J,, 1^3^^° Jo -‘■i** t^l4i_jlj Ij 


Otto Stern _ \ 




Li . (£o Jr) 3_>jk£i Oi c5^ 4i t**0 \$y j! 

Ok—*l .jlj ^jL —*4 („) l iS""< X &5 (_jL—O l U mi) l^J t ^ ^ Lui ( 1 J J—** 

(<Aj jlj) ^xi ^^xA^Ljf\ili (jfl^lj <L>- j3 X * ♦ Ojl j>-J$ ^iiX-i 1 ) 

^4 I . (_5^ j52La ^L*ii OC ^j^jfVLj jl^Ojl j^“ 4;>-j^ 4L>* 

*_->-^*j 4S^c—11 Ojl ^9-^JjS"y>~*SjJ** 0liLj1 j l»j 1 

C-S"^>- jsl jJ Cwl OjLxC 4s-j;> ol 

. 0> c^L-gl ^Sll* 


^J>\ ^UCc - f 


js (S^i ^i- 5 J 3 1 45"^? Li* k »a^- 

y (_}* ^Ixis Li) t O^O JoO La ^5”"ijji*lJj 5 (jljk^xo-i _}Li Jo La^.o4 ^3 L» 

. J.ixx> pjL^ei 1 J jL-iOl JJ £j>_ I ^y<0 I iS' >z^i\ ol J _J ^Jl i y^~3 

L; ' dFj l (j±+* Lxj^aj Ij (Sya* oLl ^4 1 

. j^Ixxa ^L«~»-i (^I^Se-a ^LgJ^Xo j L.g.o.7 1 jl ^uSJ- ^x3 

J5 4^1 y'j t 0L-< t C—>1 (£j^ 1^-oj 1 ijSLc- {_}■& 45""C——j| ki.jj Jo Lxi La! 

^-^“ J (_ 5 '° 4x3 ^jSis- (j I li &S“ (£ jy ^T ^ vJ^L’ 1 4T C<x 1 ^ 4p» JoL jLT 1 

0&l^>-^^.Ajjjii I ^ySJ’ JoiLo ^x* l> jJ* 5 y*> 4lsJo L> J^l» j! 

(SjJ^-* J (S^ A J*L3 Ll aI^^CaA* . Jki ^Am»> 0^J>^ CS®-^ 4^i_^ 

5k>j oli^>-^^A L» ti) L«»L*xo Cwii j ! e^L^jl1 LxIaa iilj 

JS Jo I J'jij Jua3 1_j j V 6i l JUCit <—J^->- <-Vi jli jfe" 3j"~> 

t/lJ JiU jy L_; j-> ( ^I^xli Lj • / • • ♦ \ J5_5 J-^- 

. Ox—* 1 

^4 1 kXxji 1 J^Axj Lg4l> ^x5C—1 J_j5C-.a ^L^-kSlc 5 43»-JlXj 4,^X4 

t$ ^^ 4 re, hi ^‘1 ^Lj <aj^*^^a(oJ_^ 4_jl^ 1 ] _) I) ^aI4 (_^VI)^j.) Li l ^ L«*-SCt 
j^-> <4^4 I^L—«L« 0 1^3 jj^Jl 44 A 4^1xJj cU> (_jL^]_^SCL-o SjljolLft! . Jii j 3 I ^gj»0—> Jo 


NA\* ai ^l» Sir William Lawrence Bragg _ \ 
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jS Ai aS"" ^ L-i •/••••♦♦•\ 1 ^ 3 J*A> I 

I A^Ciil^l . ^j£.a 1 j (^V L A*JI> I Aj 3 ^ Igi t ^ 

J^fO'j'o* 0 £ ^iS^oila Am) 1 IamiAmJ J i Ok) L) ||AAAAJ lX^J J I 1 J^>* 

^ Lo LS* jl ^ InJjLuU ^Jt,Xi ( Aitflj ^Aj vJ 

^>~<i £^^.a U>caj 1 1*1 .l*j o 1 ) 

£-<-*>3 ^j\£" a 5 \i^w 1^3>'o' 3 o—>1 ^**s ji i y^ 3' 
1 . i\£$ (^5 - * jl ^ c ^* k **’^ cl> j ^ a 5 

<—Ijlgj ' $ 3 ~ > f l_JJ JA*..U >1 j>l> 3 i^AJ OjiA 5 L aS'^*93 CU*-*s U- 

^aaS^aA^J Lu*J 1 3 < A J jl J ^J.C- ^ 4*^1 ^3 j 1 ^ aS^I^jJ^ -‘j ^ > * J (_<' t ‘ "AaA* ^l**Oki 

^j^-o ^ ^c.a 1X1 jZt AlsJ^ 3 tA AxJ^>l L 4 ^ l^j~»$2c- J-Oji ^a 

^ J.> 4 j ty$ j£> 3”^ 0^”° ' Ij" - ^j*a& A^i I «^>^C l* I . c\j 

• •^s/Jcs ' 0 0 ^ A j' 1 J A*Jil OLo-Slj (^loJ .^1 

3 Ail^jiA* (_ 5 ft ^J ^£\j** * ‘A-“0(_5-« j (^1®jl~f" ®'-3 ^ 3 ^ Ji 

aX«.*J^J iS'^^i J j^LjlA ^j«£» lj 3I <3 l*J lia*(_£ Iaa-® . 0*3 tj J li0*» 1 ^1 

A^e^Ii 1 _> ^£-^3 _/> ^*w^A> o' 3 A 3 ^ oAJj A<ojt ^ 44 j I » 

«A-“>\j \^£ ^jA^3j.a.’> £ C-»*>.j 1.S ^ju iXls^Cj^X^ 

Aj^ixs^jl Sj>Lj , lAi^jlj ajul> ^~>J e33^3^ ^^*-*.<°Aj 3 I j Co« £ 

Olj 'J3 jA jj ^ \ jy j0a^» tilj j.:^<*3J 0 I Ji £ Cl-i l> £ \ 0^-"*JA 0'_5J(_5^ ' J 



f^JsCi 



\rr 

-KA^jl ^'j* (js ; jW j\ °-£* ^-t*j 


m CX**j i o *Xa ' 


4> ( \ ) : jl o^l OjLc i_^5C-ij^5C*-o4 j I ^xi?^4 

tth^—& Jji (\) 4 (_£ j 1 _^a-o JL?_^ias»- jl ^ j-o oi\£<jJ.Aj ^Lsl 

od-\i^jjj O-iLjl jp <S3J^i (^) 3 i-g-iaj O 1 jl 

. lAj 1 OaiIiXs (^IoJO £ jji 

f* <£3Jj>. Olj31 ^jjL»7 vV J\?j ^ ^jl^cs* L <>„! 

ki^j j_gj 4 a~j la-o (£^S ^SL oJu<5o_ (j.3 

^ U> U1 Cm»**> c >Aaj L©J ^jLo 1 j«a < 4.5"*iX«) 1 jj ( duiSLUC; 

1 js JL^””k>>iixi l>- |*a> iS3j^\ 

. ^>**' ( _ s -® u l->_ l«j 

4.Aa*I 1 Ij (j 1 J AJ <jl dL£l t& 2) ^* a1 Lj 1 ^ ^*»jaX£ CwaJ 

jl—>-I ai iL fLeil i ^>6J SfZ*- 1 J jjjCc ^ C^I^J f j*^ JLcI ^Lj 

jSOtfr j^Laaaj t£_Jj jl AOil liLSLj ^jil-o ^iAaj ^tX3 

l^i 1 j 4.Ag7 ^L^lalx! L ^jl^Lo J?^Ja=>- jl i_a5"^I^aI 

• files'* -^1 j£ (* & <S 3 J Acte AssA^cilj <S3J J* < _ 5 -<—' Jf 3 j L \j 

^*>l\£4.5^0j Lj jjo I li I ^aAo^. 0 ^ l^ei 1 <Ju£j ^^aVA- ^Iu,j Ij 1 j t£j& i_-a 7 

^l>til t^l^ 0_jA*,oj j fbul ^ladlili _p 1 j 

^aJ 1_^J^-* J 'Jf 33 ^ aS^O—* 1 <—<a«> L . (Aa5”"c_3^j.«o C*5j L^acIaj Okj L ij l 

^aa5""aa^ 7 LgA^S^x. i iAaaawAj i>- j.j 1j j Oo l» i_jLi»j L^Jj^sCIa 4.5^ ( tI p>^^1j j jl 

jl^Ail^i^ )l.£o aS^" ( Ujl^L i^>l l*jl Aa^j LI 

. CaaaaJ ( •XsuS J>- _J ^oflj 

dia oly <Jj ^a>»^*Aa9 4 J \j“3j 1~* A5^1_^^f L^aaSCc Jia> 

CUaj 1 ^Jk^cj j 1 LI 03 ^3 ^*}&S' £jA.ijjiX> C -a C 1 Sjlil 

jl ^/Lj ^A> Ias- . 13 J ls * jliilii ^j* Jl}*** jl ^ 

1 1 4j 5 Aa 3 ^^A>cA<ocilj (jl ^L> ^j>SLc- 4 5^ lAAi kij ojL-l 

jl j-*»> ! OJ ^^"lj !_^{_£' 0 ^ L^-^l I OajI Aa5»-L i^au^CA) ^jA^CjkA^* lj 



^ 3 J 


\n 


iS'€ (L)_j x > I ^SC* 5 v_)^$H.a {J S^ \ * j L*..^ ^x<# 


H H 
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H “T \ / 
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t^l..,. g -»J 1 jb I b®l kXi 3~'(^ A »*XO ijSLc’ Ji \Xi-\s JL ^3 ^1_> 

. kXIjmaSCi $ Cv*>jj £)j jJkA> 

Ig—SCc L A.5" C5 I9 j t£j.jb^O ^®> (J^>- 

, C«>il #<A^ ^b***A ^ ^ vJ^jCL* ^3^3 ^J-<«3J 

^Jl _0 

1 1 ^ib^-o ^-X-J » jlgi ul J* Ij ( > fb *—5^19 3 

<ol_* ^flgi As- iil;>-^5""Oi jj I iS'sji 1 ^J“^lai < tA^xb Jo li ^a*u.b.j i 

_>■! 0”b <ob* cu«<>>1 ls? Cj* (jr*"*"* * o^aaa«*a> 

3 e *y*.'j&Ji CjiJ* b»i 3 l—<J«J 1 ^.£^0 Ojlx*j t 

b c ^*j I ^3'*’3 V ^ JU Jb>» (_5“*^ 3 • *^ AA ^ ■^L^ t ‘ ,jb®-£o ob* «iiij>b*» 

^a;»-^ 9 J oj b b < CU^li 0b*j0l 

0b^e«>fi>0^ b 4o j;*e7 Jo ^i t5 bg.£o b»3 ^ b $ Jj£ 

l *‘~ ) (_2 a oiXi} ^J, l^$9^9 <—aJjpcx j.^,Uc {j‘ > ^3 9 ’J5 ^ 3 ^3\ $J3* 

; c—’Lgi l t_j’)llp' 1 _jI aj *S~ C-9 j^ a 0\S 
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3 3 <S3^Ojj^> A.S~oa j{^g*J3**> 

I JJ*aiAS'c~U* 1 1 O^jXX>- J-SCiLj JAAPS' 1 1 iS '05 3^gX lj . jj 1 OiXamS" 

ol J^CL, dL j3 3 0-~>l oJ^_i ^a*o.aj £j_:>- 3J0 ^Ia^sjlo a1a~>3i (j I ia^3 

■k-O ^j-^32 j± 0jj^> LS3j^f\ 3 ■> ( IIxO ) 

. (iVJr) j^IaIs £j\J* 



(WJ) 


3 ‘ iXa^S ',1 Cj3^ a 5 *3J 1 J.i oJaA£ 

Jj ^ 3 \C)j J*^t* <£ 3 ^ jl {j \%^! 33*03.5 

. Jo iS 1 jjoS 

&.>cxxj o JJS> IxLa Lit (£j 3 > *—a^-i> j J Aj ^iij 

AjL^j ..531 IflJ I ti'tg-oji 0L0L1J3I ^ 5 ) JuaL-J 

< Jo j£.) (_£ 1 A— 3 c*aj ,>32*- L»»-a 3 1 bSL* I ^> < j) lj 1 3 dta j _*3 1 JV jJLw I 1 

JJo^&£_i>Lol_iJlI:»e-c ^ ^)\fi>jjj 0IM.W3! <Xel*uj(^3j jl aS^iJj sXxZefi 


fV 



. ^*iS*" 1 a»i Ij _p ij CU*j I 0_^ 3 * 3 1 <A^e £ IaLJLa &S” 

t 5 ^*i 3 t_ 5 J c^** - A.S^j I d a^saA Lo 1 

_} ^ItXi ^S^a^aO 4>Caa; kXL Vgj I ^aJuVaAi jJ^CUkl ^jO l>" (^IaaA^J «_a]Ia 3CX> csW -ftj 1 
k_j^hj ^aIaAS*- ^»Jkd ^*1—.Sei _5 <3.j ^^3 caA ^g>-^j Ju Id CUd ^“aa> 4> 

4_S^^lod ^jLaOkA.* ^dp-l LgA>l lXaaw Id iS^ J.U 4lil*ld ^$^3 1 j_j»l j^>- 

• l&-o d^* < ^jdljU t 4^1> Ju.l*u.O kX* 

. j>i*.J* 3 ^l^d _pl ^jA CU^! 3 oJu^caj 

j»*«<k^t> ki'j&L) jL-O (J.ftC’ _J_^klLftl 45^^d klu ^jtJjl ^jl^xd I 

4^ C U *» I < 1** Lo j) C5’° ^ O ^ d* - h ^ ^*u-» Ij d <—-a«jJ iXa I d j f 3 ^>1 t_4j ^k 

^fl^^-ijJ iAaj jlxC l*AA>j O y3 lj 3 $" (^Ifc^xuC^lg*) I 4f iXAiXj^Iwj Cuvj I^j 

^SCj ^I^il4j^i>* (SSj ^- 3 k J <Aaaa«£i ^aIa 3 CUaaA^^j ^aS3 I if 

^$1*1CUaaa _^i> .k\i I oiX^>4xU>1 vX^Lj 

dl^* tj->3js 3 *** L ^*-i jyc*>-\ySL>_ iS 3 ^\^^ 3 * 

£ ^A>tA . ( £ A tjf ) *xs Oij £3* 3 j* Jk>-_p txiLul^ jk *S" 

O 3 j*£] \ Ij ^ vX_J jii < _ S '®-^ , ‘ jXt & {_5^“ cS^ 

^1^)1 4a*>* J)1 ^gj _J Jj* 1 4$^t CUa^^jL L vUwl CUXiljk^ 

(U5Ca.J IgJ 1 ki-J ^.O 45^" ^jd 0_J?" . CUaj] ^aa.3>- 

tfUjj <^i ^ ki.^*- j! I '^• t ?' k dj CUajI ^^4k«o Cwi Ck*w **> L 

eij.Ljl . S> j\iSL £*+.Xa^J f U, cud CUaa-o j k 4^^i d>k 

^ (Xlao^A »I j J.p-lkX; ikl 03 j& 1 iXlij- 4$^^gj Lgo.j 1 ^ 

<S 3 J (>i^ 3^ 3 \s* (j? ^ cs^"* ->^i (JjX^aa vXi^j,i, 

^dLi>l ^fl.A>« k CUaI-o 4aaaj^.aS 3 1 t£jlkXc.-* 0->^d (3-«^ . *Aj 3 ^ J f^ A o<Aj l^s>- ^aIa 
^.ft lie- ^Akkjali 10>— kAC- (_^Iaaa . k\Aj_ a ^"^ ^ J ^ k 

kXilj4lU»l^ £ _ s ^i ^I$l) 1 jIj ^.ftJ \ CUd^^A" oi_^*CUj It iS^ jUJXjIaJ 

( N^X 1 « U \A&? ) Sir Joseph John ThorrikSon _ \ 

Ionisation u^Aj ^.>y _X 
Michael Faraday _ X 
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J I JkjlX aS^^SCj l AxJ_ji _^L (_£_}!iVfl.X jl C-aJ I ^J^jaOX _plj _j|jJlX 

ou-ulj^ ^>YL ^jJ> ^*uxl> lx I .ca-jI ctLj li->j_j^xSCj l 0jVVx ^ 

^-aJ I ^Ia~s-I jl ^SC^lSCj 1 ^IflsjL^j I £T^ w r ,E ’*'“^ Oita Ja<**o A.^c^Ij j 

0*5^L«aS ^ L> j OUt^>*i li a 5~ iljl (^LgcLuJj Ax«0 AaJ lixx 

$ 1 Jj.^cx (J.^tao ^$ta^l5CJ1 (^Ifejlj a 5^ _■“* l ^ JL **'* *Xlx5^x 





fA jCi 


(_jl^jC IwAxxO Sjlj ji ^xL" AS^y IjJ Uax ^x gt.jllj ji ^Sta L<j^«»i>«x 

©j^>-0(> aIxa^^i Ir . l^> I ^^3»- o^5"_>!_)! l 

^J _5 J.I_53 I £ L*.U| Ax~ocUj c-*^llx ^aaj ij._li lx jl (_£^3 i^~ i ^^15 I 

. j3 (1^1./) Ojta" OL A;>eAxo^.> (^UaS J5 i J 
l_ j c iAo^j eiXi ^^axx 05^* J ^ c£^ jta aS^AxxO^J l (^l^ji _J^x^J 1 



3J 


\XA 


c^xZa $ *_j^.Lj i ^*$1) 1 jL t^A*oj’ =, ‘ 

. ai iX> ^ {_c, A -i ^ AaA 1 4.i. A *4i^.j 

jl ^._ a 03^" *—***£" ^5"\j Ia*»_^.1s 4^A<otiij ^A.<^mJ^ 1 1 

^3 \ ^>tJ I L^ ^-> jl—Oj^_J JCoL otXi ot^ 


■S""otVit> 1 ~a •^^ , ‘**’(_5 A 0^ c«udi ^Ax-o lx 


Ocxxi ji aS^I j ^3 Instil 

dU ^Sli^lSln jl> jI^Aao A-f^xBj . - ^ w T -~ 

,Jlx!jL>- < j'-*- /J (_5^-i^^^ »_)jp- < —_P Ol <_jl^3ei\ ^;1 ^xa ^ 

Cxa*a>- ji ^^>* i 4.5 "iXCp Co l> _j OI ^ yr tj'"°'^ J ^■"* 

<Cw1 Jx^j^ yZ KxZ jA \ A£ • Oj^-SCJ icdL f_H*" '—•*® J-5 ^aU .CU*ol liX>-_^5”" 

^>- _j Cx«xu3 a5^lXCi Lxxi jj^_L _5 Oj" ^71 til* ^ y? 

. <AxXxmA> CaX 1a jll aS^CCukoI ol 0 I J5 ^7 1 



ji ( _ 5 a ^ 0.?^^-^ jI^xaa a 5"*jljji >y>- js 

j<^ )a> Cxxaa jl, *5" {U^xjtC^jl JS IaI ^^PtA <X1axm*i Cu5" JL>* Jfcj 1 Ojji 

.Cxi!:> aL?U CxA*A^»" J) 1 J Ix-ttO Cxxol OlXx> .? a^;5"1^4 ^>\ ji cu^l^dlj, 

^ j>- c-«_«*3 _^xi ^ < ^7l c-xx-o j^j a 5^ 0^*j >jy y3 j \ *\ \ \ JLuj 

yB I £-x~>j$ iS* Ca»jI aiX^^S^^o-xa ^^j>- jLxx»»i Ax*»iA> j} i 0 I 

sjyysj c_s s 3y* 

. ili oiV*jl _j^xt Jkxi^o olAx-aU 4 LaJ I 0^1 J5 3 Aj>o | 

J2> aS~ iAxIaxA ^aJ _)Iaa«J ^1a5»" U» aJ ?i^ lii 1 olji Cj*^ 

3 c$i Lj^y. tsW- 0 ^^ <y ^-6^^ XA 2 £jX*J&-x* 4.3tAX> 

(3^a ^y>- Cjy^T 3 '^ l *3~'(_s a •—^ > ^* _}> ( ^ $x> l^_ji iixi Ia ) b 

C-XXA o^xud jl ^>I^3>-1 Ij l^i I lSli l> CxaoI CCxxA (jliojli _J ^71 $ *^ J 



\r\ 




jus La jl loi I oji dX> . c~*j Ij ^rl 

t£^.?3tH4 1 ^Lg^^Xll 4 oL>- 3** *L C^ 9 u I * 1 33-* 

til-A-i 3 I—-o \&(j$ jj$L —ll La I t ^£-9 1 3 (j I CuIa (_£LibC-a—9 Ajidli 

iXIa ^ 5 ijl j^ ^XiiAj OiAa-wJJ ojlj^LaJ I O J5 liLa J} jij JkAA—.& 

^^^kjl . Si 3'“'(__ s '°0 f sS ^>-1 3-a C**«A ^3-aS a I j J-j t^ij-3 \Si ^JUa S 

Cv~»loJ..Ii> . 53 I 3 45"^? Ll) I % C-AAAJ jL 3 ^ IcaaIa (JjIaC-o—* 3 y*i 4*31,} iSS^TZ 1 

OjL*> i_ 9 ^>ca>o t£}lt ^*aa jl I3 LfiJ I 0I3} Jj I3AJ 45 "j~£>L» (_£<. X?ej Job 

. ^-jS ®J.a 5 ^ 1 ^j Ja^L citoj^J •&-*■> ^ 1 a»- 45 "^j I 3} jl (_£! 4 a— o <333-3.) 3 

Uj 1 ol 3} 4 a—1 jXj 0 ^ 5 "!3,} 4 *J UaA .5333 J* 3 J 4 Xa.*IXa& 

4-S^ (Aaaj 3 IiZJ J!*'-^ 4^a.aJ ^jj b 3 _J-> ^ 3 AAAAS 3 ! 1 jlj 3 Iaa—J ^a .—1 l—b la —*3 3 } 

a j£ <j*^ 4,L^li 4f } 3 ^ ( j<» ^jQ ^aa-j b ,>33 o J.A I CU—kX> 4 S"^.^j La 4-^33 

<_)—*£ I . 33^ jS<S ^1 ^ka jl ^1 CaaI® 3I— j 3 Uj I Jjljojk 

jU ^ I ojlj Ojj p£b 4 . 5 " ^31 ^i^0^°l 33*» Jj UX-.A 

^^(>A • *Xm> 0 ^Jf <$£>■ Jt jU ^jf Qw».ajO 

33 J 4.1^1 J.aj |»>1 jai 1 < ji oJ.a5"1^» Caaa /6 jli ^j—job" iS"\j 4?ti I 3J 

4.5"o^>-Iaj JiA_a-a < 1 -la —ij js « ^^K->-jS' jLa-, 4aa—A 4,j 

<aJu L® ^ 1 4^1l.j 1 (_Jl?ej 1 J.} I 4 I 9 j1_j4a1s>- 1 jU I (_£ a '‘' A (_$LgJ _ 5 1 

I 3^*^^ I A^vXXi L> (^1 

. uVa«*I> 1 > | 1^> \ ^ ^>1 \Xa.+»> j I <Xa■***£> 4/j^laA^j 4 aa —> 

(0*J) 

'^ai^aPCaaiI Lj.5»-Ij 4^-^j Ij AAs-^4*^iaA^.j |*j 1 (j4 aa—> oOuil£ 

jAV 3 iJa— 11 ,J.Ail^i Ij 1 ^*l-«.> ^'^ M 3 a>^ 3^V (£j^~ 3^° 4 aa-a 45 " 

> __X a ^ CaAa—j 3 ( Caa*j1 4a3 Ij j^"3^3J ^A-«Jj 4 A^iaAA ^3^“ ^l-®-> J-o 

^Ja 3 Caaa— j J.1S L® Laj(-^3^3^ 4 aa-A jl 033*^111 (jl 4 JL^Iaj Hi 

. ^JaStjl ^il^jjljJt ^axj j J.a^> 33^-j 1 Igi 1 4 . 1 — 7 Iaj Ca ->1 013Iaaj 

^Xj ^aX 1 4 oL>- t^l* 33 «.i 45 "C*-)l^jl 33 CUfelA^j 4 s >~3 Lai 

4 _j ^ l=«- (^Ub33J 45 "C*—(I 3 1API33 ij^* ^ 33^X1 1 3 4 a—J& 

^J.A> u*Slc- CaAa- 1 37 Lft>33J ^jAAJ J J-aS^^/Q CIaO^SL^- ^jio I 3I.AAJ 3 J——>33^" ^3*J 
31 J->j CU—(I 4 aa^. (^3 5 "3* 4 a*-A> ^3^’" ^ 1 33 A ^*^ 31 J^> 4 ^caa 1 3^ . jj I^Jao^S 




j*aaaS3^c.> 1 ^i.3*-1 ^ tS' 4^>cj L 4j>- jp Ij 

vJ^>*45^"c-A»j 1^ l^> 1 ,} I Axaj bjijA >Aj l 1 Ia*.a.£ <—ftllstyG jAtfJl£• 

LS^" \ ***?\}l 1 Jsj^JS <jJ ^_>•* 4 -^*“A 

(_jlfl> jL^IlVaj i£jjj\ Jo i> iAI^o j^ JS 0 1 J^s»- 3 jl$3 1 6 iA£> C^ ^ 

oJS ’ c>J 3 i> $31 XA 3 \ 

C5^*i ^ _^.j 1 j C*5»cj *53a )T £ J jlS'i^> ol aI^w lS3j jt ^3^ Jo^ 


t-Aii ^ J> 33 ■ $3 “' (y**^ 3 Jo $ jl ^ l_5^jPtA/Q O j 1 AjtAiJti 

jjj ^Ijljil c»^o j*} AS~ ^Ia4>.m Lc jO 4T j 

4-JLpU >b 4J\S^-oic 4) c*a-J i £j*aXc yt> j*5 JU^U o jus» wJ> 

1 i_aaJ l ^ <oJ 1 u> < *»l 

1 ^^aaaJ < 0^iCiIX ^^a!i£> oj^O ctli Cjjj'S+i 

^j_AAi aA^ jtOjS- *M+i <Aa»>^J <_aaJ J 4 l £ 


^^5>- OlJ jl 
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jit 3***0 3 . Owl C)5j*Q\ ^X l ?1 jlj f-QliJjl ^ C 3 ^> 1 33I 

oj L>wlj ^*0 1 I 3 .3 3^^.® oOiA-oli j* 3 ilC -1 S3 Lew ^ j/y*.ja ,}JkCCiL> 

3 J.P- 3-i ^« <3L * £ ' <_L Se - a Cf"t A ^ L?^° J Lew la {_£•<-*■> i ^AxJaj j*i\£- ^i^t/O 

< (j Li*? l**.*w 30 1 3^- !_***.:>■ 3J t£Joo 4 a*.L> jl t (jlj 1 . 3 ^g.e*w aS" Owl 

. Jo 1 O 3*0 Cw 0 1 JJ 

3 «^*£ 3 * 3 * a**»*£> J 3 >- &S^\j 3 ^x^J I ^ 1 iX*j aS^^^xc ^j»> 

3 ^gSCjj.-.-vS ) jt>\j.>- fLeo i>f* 3 yLote ^ ^ A t > JU6 (J* O^J3-5 

. Owl ^«oaCj3 1 y Lf 0 ^*' 

^— 1^3 iS' _ilj> (jLii ^ «_A*JjU-e (j*->3j j)l A*wJi3 i( j^j.9 3^1 ->-> 

3*13^- Jo 3_0 (_£JUj AA*!? j}Li*Jt**i? <_L“A.wJ w»**»g-3J Lv**w (_£ l — £> j*auC- 
31*1 a£-j& l**.*0 3? I 3^- 3 ^3-iye OlXfbLix y*>L>" O3L0 0J3^ LgJ l ^gf 1**>*W 

J£ A.P lj ®J3-> t>J • U£* A -P 

13 r g AA.xij 3 **a*c ^X 0^3 L**^^ 1 1 3 J j»il®jlj 0 Loj 0 \ 

(_jl 4 j I^a^iI 33J I33I31 3 4*03} 3^1 j 5 Cjvjl*j Jo <S 3 Jji 

olj iS33 3 * <X» 3 ^i 4 j Ioa ^y l*.***^^* 13 P- 4S"^y La 3 *o*C aS*"IoJj 1 .****^“ 

3 *eilc X ,J>-*Lo -Ua9 J 3 I o 3 iS' «_**? J^ui^ ♦ 3 I 39 U 3 *-< 

i3°^3- :> " 0*w 01 jl « j*i 3 ^ <S o 3 j^ 3 $ (j^-* < Owl ^3^!^ 3 oOj*-^ 
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Al^^j C 5 ?^t 3 ^* Jt*** jljd*l Ji Jo Ij .AxAO^y* Cwjjjl Ij A cf?~ (^j^il) 
(ttlX*i*^i J* ^Uj^aS" ^ll 33 (o oT O') Jj^idlpO* j* 

CjjiAjjij ^1 jj ^»jV 0 ^®J> • l/*j ^aL<x» vius j W* 1 

(^Igi I 33 A A^J *J _J jL—J ^ic \j t J a1»3«1j 

C)3j^ ^ ^ I^Va-J b^.J 3 /Oji J/«jdij j\jlA^'i$'\\>'$J$j$'<*~>\M.>‘ Lqj 3 ^a£L 11 

. iXa.S'- b JA~>> 3 Jl&Jo 0U*O 3 U 3 ^3~ > ’ Aj 1 * 3 ^" 

3 l^j 1 1 AS\il>o^® i^Uic j.j l*pj oIa^Ia^o (_^° 

(J>_^^" ^ 3^^*" > -“‘‘ A >>f ^J60 j^oJ 1 ^*M-*-»*> A/O J^Lj-t »0 AaA>J 0kJL*jil^^A 

J^i5""«3,>l.«Ai aJLmA L ^l?tjl AaS/^j 3 tXiL Aliol.} -^ 3 ?" 3 A*j Ij jl 

• ^>3,3? oW*3^3 

tlA*“j Aj ^>eJ t^_^- > i£j3*> Aj LoJ>-j-** t£(0 J ^^?"3 b L»1 

c£J=>- 3 Jj jli ij—3-3 |J t->3 jt*x«o ^«j \ i£l—s* a 5 "jIj^o 

3 A Ai 3 I J^liio Ij AjL««ft> 33 >Aj I 3 ^3 5> ” (_j , ^33J 

. c~u>l ^lito-j Al-*ft> L 0^“O3 :> '3 3J aJ 3 ^lL>-3 

li» j*r I (_£ l^j 3 ^iS3 1 aj dLo iC* 13 $ ^ ^ • •—L 

*1 ^331 3 L £*sl*os>- v_aJ 1^*3 J &jLoli jJaIjI 
■j-aj-j i aLaahA ^j^ajI<*>L> Jk > Ij \Jl 3 A>j ( 0 J ^ v —^ 3 ^" ^ J* 

t L 5 ^ C £t*° 3 >l> A3^-* 3 v^-*^ 3 - tf j^J 1 a 1^ A3P- t a)lL-^ 

5 Ci*o*>l ^ \<a5^C-v*.*aIj Oi^i?" 

(j+aj j*J«A3 0 ^>^j 3 > a5^jj3 I aUj (^IoaUj J H* A$0j1 ^1 ^ 

^1 oiAaap ^ ^ iS ^ j* ^ 3 ^ ^ I aS^ d*AAKA.i OI Ip- . «Aaaauj 1 ^ L ^ a * >>>,tt ^ 3 

^i3^> t^333-5 3 A ^ l^> \ a5"!^j j 

(J U*3^3 ^ ( J 0<-W I JtxXtf dJkAA^ I ^ iAaAaJ t 

c>i' aaauaj (_^ lt*=»- . <A<jj^j 6 ^iaAJ ^Ox^A^A^j ( Jo 3 ^j^J> o«Aj A o l^j o \^ 

J 3 J (Oi.^ 3 A aSHj jaa.ao 1 a3^(_5 jci 3 ^^"?" aS"^ U It ^ a 0 "j 3 -j.i 

.lAiiJ 3 J I ‘AiA ^3 Jk> "3^f73^" a5"^*> y> ^kwl if 

Ulk. iAaj I/O < lXAi ^Uei ! J.JJ t?ilc J 3 ^^ 3 ^JT 3 ^ 3 -> a5 "^ UJ \ia.ACUa.^ASfj^ 3 



l* 4 J.I3 1 ©1—a ji ^jA-^jjl fl&£3 

(jt^J ^^3*. ^ a *“ A S^Xaac- <jj4i?l a.5^c^>-Lw^L«*a t jjS'U^jb 
JJoj 1 .CuiIo^^aA^ Jo ,}.>_ 3 <Jt>-jl 

^l*Jb ‘ ^jAA>e-©£> • >-VO l _jj (_5-®“* 1 I j 1 ^J>i->-c ^£ j>- L* ^5"01 

<_-«a**o A^*;j I JL>- J-iL .}_jJoeA» j) ^iaelve LiiS JU ->1 _5C-o^o < j*aIa^^pcIj 

. Jo I ^>o lj j (_5^I-*A^lal> Lo oljJbliA^ oLjlkvu . 5 ^ Jo*a> 

jllij 4 jJ liiAji <^oA Ia7 Ij Ua-a JUaj 1 Lo j I 4^>- Lol 

6i U <S c-Lj 4 .aa 3- jl ^rl ^^.a5CJ I 

^ChXfcl j^5 jjl^ib ^.j lj j^k) 1 I CL>l*J lia* 

0La-^j a 5^(£Jcl^3 L i uXaaS^^a o_> 1,>1 l_> (_J_jLoaJ ^aILc ^ 1 CaS" iS"£*~>\ 

<^J^A_*a 0 ^ 1 a>« jl Jkj 1 J (^1 iS" l^.S»- 1 CaS^ J>~J$3 <-4j Lo <0 J Ja£> 

^ C.AaA5>- . ^IaJs^S"*(_£^>- Lgi I L ©j-*j_Jj ^^«A) j ja Ia 3 J.aa*-A> 

ijjJ^- JJS A^ Jo jjj ^OO _3 ^L^l S J L ^3 33 ^ (ilA>lSl<» _^JU» ^a*Ia>6 

_^L«A«i ^»L *»>-1 iZjfc£j* 1 Ia«x*.j 4 i\jjA^ 1 tX3 
^aIaiO \j) 3 Jo 3 <3'^&j jL> ICa Jbilfl jjlC> j»o < Ol _jIaajJoLi La 

^jliil J.a3 JIajI^j^aIa a5”"Ij {j ji^iJi*5J lo 

(5 |%aaS^^^ua) ^ ^ Ia 3 l iAaA> 1^>" jj IaJ 1 vXju J Lo Lg> ^aIa L Jo 1 O LiS 1 

tJo la (^IaaJ ^a!a£ Ja.*-* i^-t* (jt* (J^kkl A.S^«A>Uj <J.J 

. CU -<1 t/jjl t^ljU J 

cS j>-j$ a5^^$Iaj ISlfijju l_j.5(jl^ft> AS^CUijl^ (jlAA-*i»l (jl^JJ (_ 5 >0 ^ 3^^ 
o Jib J *3 c-tlw l> 3 <*~>y aJ^I^ cS ^5>c3 3 0^a**1 3 i^ 

jl j.jSLs^^ A.A3 jA ^jIAaA Lb ^jIaIaA & ^A> Lgj J ^.A$l) I cS j.j li 

^ JkJLij L jj^Us 1 ^3 Ifl _jA> lAAA*»»ib CaajI Ia fjf ^A A*»i iS 'felo 3 ^ 

vS^U^J (<lTjXi cJ 3 jf^Lj 4T<uJf 
J koLj Cm*» j0 pjl J L *J t\ j2>\ C*f"^C j IX<0 

# wi^Jf ojli j JjLj Jw 

J ^rif" Aj^5^oU.^3 1 j ^71 <^Uj j^753 1 o5"^ a5 "1 ^ 



O&o Cfc* 3J ^ A 

4j olj 3 iSlxS "^3 jLu»» tluS* j>- ^ 3 >u <_£L*le aS' «*aa5""£ 7*^0 

J^j< 31 CU^i £^^aa 4^^**S^4.3«-^j 4 a$o L J 31 Jij L^j li_ 3 }'l>' ^g^e>L.J 

(J “O ^^J>-c ^3 (JjXj ^ 1 jiXj ^»l^A.gi J jaaa lllo LLa 1^5 3 ^~>Luj1 

. *uj 3U 1 ^jaa*J 

^gL> £j jA*1a 6j5 a 5 ^£j.. 4 ..i ».6 j\ ^A-AA CIIaJ ^x»L««i 

^ Jptijb 0 Jli J!& ^^S>- £jA . iXjl^Aj^O Ij Ol X & ^JlC- Jj*> iXL^aA 

£^oj*a.$ jUCaa Jl*-if La9 f j ^aK>^a J jUj 4la^Jybjj 

kA&tXoO f J joIaJ ^Jb^twl^A JaS^ ^aA 

^~*s» tiL cu 5 * j>- (^1 jj ^1*^01 (j£ 3 OiXsi+Alj^/* ^.i3.0 AixA^ 

i]^>tlA £.03 33 a5":>^j 1 ^,Cb CUe t_ij ^ju . CU*j I 0 ^ 3 ^ 

^>Loj . ^aaS^^aT ^Ijj^jV oL“j lj 

t^ji ^ « Jt> Li . o<±Z> Lo i cue aj_ 5 ^a*«a ^a*j < jji 

A) J ^>\ J>~ f <Uj vXi &S" ^} L^A^^JtA O^I-UIaJ (jLfti 1 ^ 

^•> I 4^ ^ 31 01XU le ols 3 -»“La9 3 Olo 1 jj i_U I 1 JaLe (_£ ii^>- L 3 j_£^>caj 

. Oioljo vJ^Ljuo_j cuLe oiAeli ^jIj_j ^Ju^ai I j oJjOj 
tii^j lSX-o 1 33 ^J'yUpl (_^1 ^.j f l^JLgj ^S"(_£i 4 j IpcmaIaa cu** SU. U 

(jl«J <A) ^ CA 4 «d) ^ \ dl r> f jL <vuj cu 5 " 

LTi J r 3 ^ <J~ti ^J 3 ijli > 3^3 ( __ s -“»Vw\ L fuu 3 oi*c tilj ^>J 3 A 

3 Aj Lj 1 (^^Iaaai SjjajS kXj lu» 4 .S^js^S^CUj _ 3 *J 

t cS ^La^I ^^aajs &SkX^ij^a • J ^’^C?jX>-^Aj tXi cUaJ t _jr' U-» \ 
ji ^j Lgi 1 0^3^ 4.5^k>AU>lj I jl j) cu^e^AS « jj^* 0 oXaj^i cue j~>3 j*«a C5 a *'- 
. CUauJ 1 o >Ua j La 3 ^a«aj ^La^-1 >33* 

ol^ cil>-^5" ^La5>-1 a.Lascj tiLiLia ^^le ^a^Laa t 3 'yU»l c/^L» 

. ^Ae>LLa ol iX>i-v-i 3 ^«>l*»il oI^aaju <AjL klA (j>\ ^ 

4,ij^>- JuUiLo tilL.«o 0 ^>" f jL (^^letiLo L~a^*i 1^3 

OtAij L qaJ S iUaaS' AapMaiL' t&K _1 3 L-aaaJ ^ 1 1 ^J3~ a J^ ^LauA 

tya* 4 > ftLiU ^*-a>cj ^1 j.} tXiL I3 ^1 ja*-a tii^j LLoJ^ aoI 4 . 5 ^ ^**jj^jA 
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3 ^xAx 3 ,> ^33A Ji Ij Igi I ^*aA> 13^3 ^ 5 ^l 3 C***.}!.} I— > 3J-3 t~—A xa 

. ^33 A»:aA 3 ^3 Jj.i J&J (_£ 3 A A3 ^3 

^♦3 I oXx-O ^Lk>^a jllj JJ 5 A31J Uaa A?caa 3 J 5 (^lojlr ^ 1 * 31 j-«alc 
,53! _J O^a ^*i.C 3^ V^lj ^*3 *—^_?3'*" 0 ‘-^■33^ 31 ^y 3 li O j.i 3 

f ^3 1 iuiXaS' j\ Cjj\a.C- C—.'I otX^j 

^*>3* 4 JjliJ ^ ^*yJ b a<*j Cj 

CtAAA^ 3^ • CuuaJ 3!^” 3 t**> ^ij^^tAA j^XaaJ t-ij 3 *am^ f C-!3 ic <_Aj ^3U I3 t , ■ ? w > 5 ** {* J* ^ 
I3 O ** 1 l^-'O L302 .}(_£ 13^45^Js3I.} ^3'*-_ 9 L? 3 i -“*' 0 -^ 3 J ’* A '°( 3 x t" J 3 ^ > c 5 ^ 3 ;‘^"(^jJ'Jj^xS 
^3*.$^ ^^3 J^xd c 3 lxxjl <-ilj L 1 3 3XAHA C3 J ^ aS^.>31.5 AaJ>}\a 3*! ^33 1 

4.1*^333 3 j«^3^ 4 jJ U*a iS$ 1 ^iiA^Lj U # ^,,£0 j! ^3 4 xKlie *5 j^jo 

■^ 3 3cxA 3 ^* > ^ UUaxA>- 3^ ‘ i3“'^-*' LL-^ 3 3>- t—>3* ^$ 1 ^ 3-3 k—>I a-w I db 

Ji^J>ca 3 1 O I 3^ Aj«J Uaa J 3 jLi^i 3 I ^L .~>33 a 5 "^A l^x—O ^333J C?^* >Ci *- 1 

^3 { (J-o-jJ I 3 (_^3l*»3 O 3L3.S C3^5i* U33 U Jjxk 33 l ol^I-o 

< ■i 3 ~’( 3 * l 3 < ’ 3 ® *—^ 1 3 i®J-^ a £^3 Ia^ 4 .A> ( o VS^. xXlS' j.-oty dl^^txA (j I (S 3 J 
3 ^ 3 ^-“ ^Xxlj (3^3 bfcX3 I 3-i) t£.5 Lo ^^Ax-W 3,> (3A3 JaaJ 1 3 U^3 A 3 

3L1AU3 olx~/| (j 133^x1 5^3 itX^'jS' j*A*)l 35 t 3 3 «Ji 3 jSt> I3 (AjJ Uaa ^jd ya^cjn o K AaO 
A^li I ^3 kXx 5 "C-*x 3 I3 fJ^SexA ^xx^ a 5 " >j 3 3® ^xj LmS^-J ^Ax 9 3 

. J) l^c 3 I (j 1 cSy>-j 5 

ts-l-l <£^it** £°3 ji (J*-iln* J-0.3J \ f jSLs >3 Jxx 3^ ^ 03P-3 

^Xx-ij (£33 3 J ^3 *jkxx 5 ^ 3 »J li*A 3*3 Ty ^a 3 I33 3^i^ ^"^3i3 

^sk£j j j 4 J - <-^3 33^13 ‘ ^xS"^ ^ii^- 35 ^x*> 133*33*^5 

t^l^3 y> J j 1 ^>j>- J<) f ^jo JUJUcJ^y> 4 x 5 Us« 

O I (_Cl^ej 1A3 I3 vX^lj Ja^- di 3 ,^3 3 1 x 3 4 ^"^>-xS^C< a 3 c>io (^jxxAjI A^Ixj 1 

iZAtjJjA Af" ^ 51 a>^wa . <A-w Ls Ax^>l ^ ^jX*aa CUa 1 ^x 9 4 ^"j^xxS^3^3^t?3***"° 

ojwk> iiix. 3 lSCx a 3 aw^o ^jB ^jfOj iSL^tas* JX-ij j^a 5 

. JiiJS"^JO oJJS~1jJ cSjf jj jJXiJ 

eiAxAb f ^ 5 "' 4 ^T ^ 5^3 Jfx 9 i j3~^Ct J (_}■—«-C Jj) 1 vX 5 * Ia| 

^x>- fL^-l o 5 "3-3-31 4 . 5 "(^x 3 ^ - 1 =W 9 aT^ 31 ^^5^-3^^ x 3 - ^^(AC 3 IiAAA 


LS 

^XA 



3 J \ 0 • 

j**u< S KZsS JaaJ 1 ^3 ^ 1 ^>^jIj , CwlxxH Jj Is ^ ^Zi (ZX^- 

I * <Z*a\.PzZ> t CJ*a4*aJ A.JS^^aaa ^ Lo-o ^ J Xas*- db <£ 1A^ei Iaj 4,1 ^iiT 

■>>r3 *5” JW' j' <jr-£i 

^1U1 . ^j£LMy <_£jk».A 'yU.c Jkj L Ij J>~*A C-a [pK^j 3 > 

vij jl Jii I J^-*.^"l^xj!.? CU^sj ^x^aj 4.S""(_£^a^a**i $lxijli 

. 3_^-“>^A (£ C*A_*_{bl tgi I ^xxA t CUaI^O $ 4^^xXxJ^A ^»xx5^4.^-^i 

J(«J C*A Uc^a tfjS’ ^a\axu£> *r 

I cS J>- SLli 1 (^bej 4. 5 ^^*a»»AJ ^ jZf^jA (jl i_5>"J-i*9 Sjllijl 

£ JSCij.} ^ l^i I Otjli ^**0 oV jXij tXxi Ia ^JaP- 

Z> l=«-^iax31 L IjOlj^ cS ^p-OVU 4j^^X>lji .^1 jL-J^xx^CA iXxxxi^A 

O1 C-c- j~> ^^3 ^O^i* ctlxj^ a^a 

(' l ^ Cb 3i J"J 3<£^^** Jfi l^O^i f'^ jt ^ ai i^33) ^jJ*“ , *3 


l J 

0 

Cj 



M JO 

<►*1 jo W 3 3jS^> 1 o5"J^ j\ { j£-Z [SC^j^sC^a^ if* 


J^IjJa Si Oo J^ dl>^x» j& \ (JT’I^A ci^Lo s^ 4 UA) IJ A* 

1 C-C- 3J jX*A ^yt 3 £x?_J < C*5js>-^AxuA *^-*' 3 ^jXfctXi Ji IaXA J 

\ . *—>1 Ia ^aJ^ L.A \+Jb l jjia.jl^A 4 JJ 3 L 

(_jLgj3 ^.i53 1 4jJ U»a jj> Iaj Uj S\j) 4^"^ii>lxj jL>tA 


Heisenberg’s uncertainty relations and _ \ 

Bohr’s complementary Principle. 

Mr Tompkins in Wonderland ^LsC « j\> ^1 j> ^ 

• ^ Jl ~ : ?*^^/ , * >— > bT ( ^j^<>j*> ^a 



^1>CJ ^ JwL {_£IIj (J*'!—'! 1 J l^i I C-5^^>cj 

^^-i»5 \>-^a.a ^a'j I^xj Ij 1J J^S ^ ^-?~ <J?^^ <il^i 1C* l£ W'"'.?^ 

—h J^aS (3i ^tJ ^ Jrt?'Lw_J 4j L* J& J ^-'<’^0^^ ^l*»*.«_j 

5 J^Ui Clwl ^^aj\^S' 

iS^ li* ^*s>_5 A„*JU*a (j)^-* a W*“‘* j J'^ '—>1^>- 

!j C? j_^lflieiA.jJkj t-J It ^ jv*j • *—-*® l» C-i-^ 1 1 .} ^5^5 jy y&<sj£* 

jy 1 ij *^3 ^ ^ c£-i^ (_ 5 ^^ j J} ^ 





__ 1 \S-]y \ y^> 

JZ~4 cP^SZxi' 


\r } } l ijx_i) 


i-X-J I J>i *5^1*4 L ^aA^mlA Jsl^cj 












3 3 ^ 0 ^ 

eiX.J>t*j (jf Iao 1^1*0j! 3 t jfe"j^i> < a (_<jlfl>Ajl> 1 ji 

&.*il jL»»^jlj (^fel*.! 1 ^> IaiXa-a ^jo 1^9 ^a]s^j ol^^* lj J3J Oa^^a* 

• ( c 3 b 3 a oo J£i ) . 

OUl^ljj jy JX j 4 .S" ^D 1 .5^* ^6> l j 1 Lei 

a.S' ^j .9 3 ^ 3J(_$*J^i J3—* ^•■*'“'1 O j 3 tA> . j_j.Jjl.iDl OIa^^A—S^ g l^> jj^o CaPe^o 
{7I y>\ J gls> ji 3 j L>a»o j_jxC l®01 jljj^J &S~ Lgs- 1 jy~> 

^3~*{J> A Cl«j b- ^jjlj^ ^ 3 { C 1 o A> A.> i iXaj 1 ^ M 33 jlS^jl AiLff. <Xj j^j 

^jU . C—jf jliS^ j^J doi*J> ^.^JlaA Xfrl^ijl ^JSo 3 Xjlx flj (J jAi eJoiX^ 

J_J.a£ ( _ja.»aaj L*/* * * ^ X jXs>- j^ ) ^kj>- y3 ^1 j _JaJ jl &$' g j_jj ^Lti * 1,0 

o«x-i 5 ^ 1 jj <_sl^l>lj Ojob 4 . 53 j iXiS^^O c—<lj -L*^ il<xI<ol j^ oiS^ 

.JlX-AA.* ^^aAaaaA^ Lib J l-»i X^^IXaa} 1 £^ilAj jJ J^ X*,il ,.a 3 j 1 ^ (J 0 0 tj - ) 

UajO iAaJ Id O ^^ vXib oXi^Wtjlol l£ 3 33* (_£jl_^AA 

i_a 1 .D>ca> g U ^IiXaaI j 3 4 ^LLj <X> 3 ~ > { m $ _D j__pSC-*.J.A ^aJ 1 - > (_ 5 > ° ^_JJ l 5 J 

3 4 aaJ 1 (_fjj t£^*jl.«.i ui Iso l xl-e 1 ^jj 1 3 k\}^ A- ^ 3 * t 

23 xS""1 - 5 <_5'*‘ OiA^®-* i (00 0<^) xjlx OwmjIoiXajIi 4 .AAJ 1 ^i£j3>£3* 

jOiL .*£\ i—> 1 ^la*j 4 ^*^aC-jj .fjjb (_fLft>j^iS £33 jl 33* ^ 

. ( f o 0 Jr) x'S^ X^J _1 <_jDi 3J 3 ij> 3 * 3 >tA <^l* j1_^J X3~> 

jl <r^J lj_jj Xjiil Ojj* 3 J J_^_J JliD 1 » (_).^ol OVb>- (j>l 

gj*) 4 j Ia j 15 ^ 5 4 S”*^*a 5 \J_jaSO 1 (^1^« Xi L 3 CU*»ilj>-l£- 0^ ftOo tXi jtAKj _^j 

ff . lXj li jlili 1 CU ->1 0 1 JX J3> jliXJ 1 © 1 ^a ~0 lXaj ^-<1 j-^JX 1 iXa> j_jl»j 
eJoJoji « j_^j Xxil > ,Jao1 0^3^ 0^1 J * £5 ^ X> $ Ol^^^'" i-wXj 
g 1a oXj ij ji t ^ bioj\jmA x 3 ^~3 ® 0^3 x ^ JxUu 'i' 1 Xaa^j^3^ 

jvj jLiij <£33* ^aJ 1 j^i tiiPtAAi j^ J3^ t»* ^D 1 OL^jAS 

(_^l^j ^Ai I3AJ a*** 101 j 1 £-J b° OIaj jj ^»_^D l_j 5 ^J_jjolcXilj ^Ijb Oo l^J 
^AAuA;jl iXjL XJ3 j> 3X_j* _>X . <Xib iJj\j io l^J Oj 1 ***'® ‘—’1 3X 

4 jO> 1 ^ ^ajiXaA Ja>- dll ,Ua1 j,j (Ol j^ Ij j_jJ ) gjjL>- xS^OJ3-0 jjj L ftiXjiXj 

01 3 jfcj _3^ «w?_j<oaa iiT ^ 1 iAaJ jLuA) I ^ 



\or 


J^O It 


^3 \ . |*aa5”oLj jUaJ| L<aSji \xu>^x> &S ~ff (_£^a>* a ^IaaJJ^i Ij oiXjaV) 

i i_a.La 2 ca JUIa> js c-ajI j^'i oLilju^! o*-^ ff ■* O"* ^ <-v^>l> jjj j\ c«a>m> 

^I*j < cUoJ <J.^<® J'Atal <c^A>-a 1 ‘-^■■•3 cUaS (Si* jl c^jkptM )Ij 

(j^-i,JS ^SCli J-iAxi ^aaj«.<o (jfca (jt XA U^j J-5 ■^) - j-' > cax oji 43"(jl (JLo-a^-I 
^xaj CU3 Jo Ouc-aJ ^S^Lu-a -i • tX-i>L 4 ,a^I^ j I^3 ^J1 ^ <jl^A>l aS*<X x2*-j\ 

1C* S^S.»- Loi < C*aJ 4-L.a.j fUS"” jj <vlj:3ejj.i i] ^>c.xa ojX> till iS" 

« fj^Aj fS.P JajIjj J _^3 L *^“L 0 I JS o C«-“>1 4^TA j 

$ (jy uy*-> ^ c sTy^jy u>^\ 4 ^jc33*jIj . 

.^SCajICo olja ufs ^°y ^r°) ctLjls^oB L < «lUaJ islA_j^^ 3 «a 

t>\y<J* sy^S ( Aa^ r 3 y b(>>^ <>J 

. 3.} (_jliL> < tS-x^Au-Sb oS.s<Xi _J.a OaS> Iaa*i ^axA a5"* i Lg*to Lo j I 

«—*aj^ ^rl ij 4 .*illaA (_^1 u 1 &S\ j ^jSt> l^i-o o ^ 

. ^aAo^o cA**^ ota 
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-te'7! 


x£> *;-v 

vC3® , / 
tO •. 


4 ? jCi 

O^T^ LV) O-A L>- 01 45"cf 1»<JbJa _ N 

((_£J?L db <S3j JS l* 4 -o->A.w 

Us 'J* Aj LV ) . Uaau^j j^zka ^o\>- Sf>-J (j I JS a 5” t^l auVjJkj „ \ 

(j^l> iiXi_ c Sjj js <+ 1 ^ 


J) ol^ ^„Jc 9 Louis Victor Broglie _ N 
o ;lJ I ul^iil^s Ervin Schrodinger _ X 







\o£ 


ISj L-i aS" 3 j b aS*"< o^*» (^ 1 ^«j 1 4i*o til» 

(^lft>. vXi5"^£* 4j LftS^ftiXi Jt^i dlj ^d»*J iS3j 1 0>j l OfcXir u\a) £ 

Obo.A Jf^g* &£X.SL*Xi 4.5^ ^jLq-«j 1 bl-« Ji 1 ^Ua-O 

J* (t£j^* A A!*?! ) (J^A* °J ^fUol ij (3b0.fr 

b ^>J3^ji j>l (j~* t {i'^~ > C^W-ojI * ^^( 3 * C-fl Ij^a C/L *^<£jy JjIaa 

uilld&o (_^b 1_3 jCU^eJ tS* (_^Ub4^^j oJtfr tlb J$3 4jLo5^j^1j 

<Xxi I ^g«o &JL.a*mIj& 4 S"^gj Lg-o-J I e Ac. . iXt £_^>"$ 4*3 ^3 tVj IfttXi e^l^ 

l^)Liij I 3 Aa»>L?ca A»s *.a) o\ (_).^Jj Ja^>- . ojiiAil CJ J.j 

AJ^i jl A^^yl* 4 <^-Uj OJLi bo) A$lj 1 t^bjei (^bj-ftJ 1 a5"" -*aa.o. liflo^ya 

(OiaaS*^.* Aj l^S*"42>tA<£> tiL.i^3^>"jl 3 3~ > (_g A £*jW" bit 

(jr'ICjul jj^> ) <±j i£ b I j j £~>u js y'^ ( jSLaa.a ^*aa 

* 4*iil Jj yj 4>oXj C~->l Aaa^i ^^Tlgi I 

cS^j\ *£ t du-.yS'dL Ai L*j \ I j l^wo Iaj I 4j l(jl^Ii <A.j Li 

vj yo \ b 0^3^(^ b*l 4 ; ^y ( ^A^LltL^ ^j'-AA jm»A ^IoCJaIj^ I jjb 

3 ^ A^eJ Tj Aaa.m) <A) ^( 3 ^ t£*Afr £J b I 3 cS 1 <Xh\&-^^>-ja tiLo b^A 

* ^-J-LS^ W* CU*ft> Ioj VLa^T t }3J^J*J3«** (J 3 AJ ft jbji J^j Aj A> 






Of 

(^IoiXa^CaJ ^>g Lp(^ lg4 J 1|^4I*) 1^4^" 0>^l 

**> js <Sj^\j A ^a<^.a ^—@j I 03J$ ji 0^ S31 d*> iS" iXaaauA 

t ci»j It ^rl LI 4.5^ iij I l* ^$1 I 

jJoil-i L i_^>" 4,.»_^ij o l l» Cwi i e^Lo % xXajS'i^mS’ jJ 

£j2 C-A5«- liL> \j ^rl ^X Cwl {J>L+a LI ! , j J, 4JJPEJ tj j 

$ _}!,> ,_^1aj oJ>Lj 

>\j~.) A,3^lc iS'^^y < Oj—9 Ja>j|_jl ji ^_5**i ‘ (j*^J 

^u.i> ^ jljt^t I ^IaLj jJ»1>ej lj ^9 

Of 3 £) jZ £*. o L^Omsmj u ii lx* ^Lc cSI^ojI uI 

<jA3:> • iSl^-oif <scjJ~ j«qj)) uiJUgcx oL>jj Jf Cwf ojLc 

(J ^j\ isl^ J3^3 ^ L5^-° *-*l5lOjl^ <& 


William Praut _ \ 



J., (Jj. 


fus 


\o\ 


C—J.J d**ol 4***A.£' ^ t**AXx*.) Aj ^Xi 4x5 OjIcAj I ^ ^ .$.«.Xi AC- I y& Ij 

\ '"V jjiii j 3 & {Jj^ajjS"] |*> 1 0_jljJ 4j jlaj J^xlsjJ l_-*J jJ ^jj Ij , .JAaj 

A y>-yi ijj_JjA*j 1 \ \ ^*5"ljj 3 (Jj l-^ixl I jl Aj Ij t C**«>1 (J j3 jA*f |*J 1 J s 1 j{ 

£jj 33^*5 ^*i I \ Y A £-* o.^cj j I aj L> < c**j 1 \ X A^ji.j jj 45 " 1 ^ 1 l> i axxL oAa! 

... <^**xj ji jjvA.^ji 3 • AXolj ©AXi ^J.x!x.XLj 

(_jl<ij 1 J^^xA (j*xP- (J A '“ jt^ 3 r C^l^ tlA* jO I JA olt^Usl IaI 

. jlfjL 3 ,j€ 

4i**Jjj j*j IxC- i (_J j J 4S"*AXi ^*^i.AA ^x3i <_£ L^.j j*5^ °jlAj I 4;>c*xi j_> 

ji j Axx*»fi> £t*3>c*0 a .*o <jlj JJ jj (_ 5 ^i" > ’ Aj 3"~ 1 i m S'*'‘ ) L*.j ^x?t«»i 1 AC-1 

. ^C»*ol Y 0/0 jIS^aj l Cj'j 3 5^aa) Axx*.*> ^ft> £*5>e*oAj>.j lilo jJ ijl_^A^^a*.j 
(jA*l J Ixxfr 1 4 _*>-^A C-Xil .5 O 3 1 J.J 4**9 j5 1} £*.> j *9 l_flj L*A 4,5^0!tX» Li.A £ji 1 

OwLij 45"^*oA>-C**-i Ixs^-aS iS^ U-j;> 03 j l*o jl CJjl jj j i\Xi4.jj.laj (j ! 


c»*>l ^t*^*? iAi>- 4>- It 


4**? j.9 4 .S^^j^oj 1 ^1 Ixi Ixj jj tjlx> ctljJ^A <^ Oy ^ 1 1 N *\ \ 

jl5"4 $",5 j5" Co Ij £)y -4.W \ 4& I £*-oy) . >J>ls a J^>>3>- 0\ 

£) ’j 3 IaI AJjl.} 4.J IxXxA l*^*Xij<> 1 ^>- 4.5"jlf Owol ^ijj^lptA J*AA 

jjA.r 1 o_)_9 VojO ^*5e*a jxt- ^«xp . Vy j f o ^*xj_ < c**>! lixA (jlix^jr 1 

. C~ol ia^l ?cx ^ JxjjxA 

0*A*A^ jjj 1 cAa I < ftlx^c a (_^j*axC- ojli 4.5"(_£jx*ixj dxlxj liaA 

Axx*i*ft5 0 (Axx5"c_*x5" J) o\a vAx>- jl l^jj 1 i^Jltl 45 "oxP-U o jj Ij Ij <_J l>- 

!j a1^.a ^jj 1 . iAjjI. 5 ClJ^LaxA 1 (_£ j_J J 4j IxLxa ^ ^j l*^*.Xo yJ>~ 4^(b \5" 

, Axj _) 3 > 3 j> l^J jlxtJ^^-* tilj 4^.A>j*plxC’ ^jj^lxJ o l^x^o^ j^ 45" 

jl^^>Cx3»*P S_j J^3A 4.Xi.xA^l L_«lx^eA ^ Lgj 3 > 3 j> 1 |_J l^A j>- aS^C-AxA^" ^jj 1 

C)y^" . AxXL^j o j Ij (Olx^* i^>_jl j> oAA) (^^a! jS 4**9 y Al Axx**fls Cjj 33 ^“^ 

4**9j5 C***>1 jZ jo-*A jj) 1 4x**A>jA ^"1 ^ jS>- <Xi 3 ^jxi* j jtx?cjj^ 45"j_jiai LoJJ> 


1 ubdUj*.9 Francis William Aston _ \ 

jls^ jl(jl< 4 * 9 JiY^JjJ^*^*-^jl -Ujl^cA jL 5 "a* 9 ^ 

jxjo Y (5 X * J Y ^ —[- Y Y ‘jX^ — YZi/^ ^ jXL*_a (j 1 Ja*j jiA j*a^JtA ji o**-j 1 

. (Aj JJ o^)j_ 3 i 0 *>*-<Aj l^j 45 ^^ j _5 0 loJ» 

• I^^^aj -? c5jl*“A ® (_s^ ^ 3i — Y 



£-> jIj <jjyp-0^y O^y (y® U y 

ajfowLi ojJj^ L$lfc<u-Jb ^aXx^u) jfwUo jf j ^rb^r 5 

©»>U v j^£>L»^J 4T",^0^^ f j OJ-9-M*^ 4*-~&J 

. JUfoJLxb (C J)> c^fib ^jb 

IJ 1 1 ^AauA ^A-O . J.J l) j'j 3 ^Ao 1 Ka!^ 1 l AI 

Jo Lo^lj !_) i^)j*jjuS'\ j*o IaC^^x-aa]? tjy-j - • 33 

4.<J^I ^jL A Jo lj ^■0'’ ^ (^3 —^' J* m 3 < tXi<lj 4 aa*>I.> J 1 A 

lo . C~w 1 y ^jj£-A~> 033 j^t* 3^ \ *"\ ^1 1 Ltt| . J3 I>L CaAAA 

^SCj^ y£D i _^L) ^>_jl^) oy 3*}* ^ ijI A.i*A*£t> aS'^.aS'^^'JS\ i—**>y 
1N Alj Uiyjy^ lj c —»aj (^jy*) X»U O33 bl 

, ii.il) «_i»l ( \ *\ 33 ) Jklc- (_j 5>1) y53 I jlj U 1 CJj3 

^ \j°J* ^ i ol 'J^b'l £-$J cfly ol j L^jlt iS' Cwl 

3 

c<aax jb ^JL^f Caa-Ms*- yo lS^^oj f c5tfc4*-Jfc Jt 

. JUfoJLi ^aC> ^^5^^yJOf 4*b> J( ^ oOb CwJjIfj 

<ri^j 3 j> 3 i ' s> 4 )^C)ij^>^i^\y^j 

<io L . <Aij jy*.* 4o®b Xgj ^ JJou Jb\ X ^J3 05jS "ojLil 

c*~»j lj t_dllpc)6^l)Cife*f ji |P y >ij Lj I j 0^yy3 

s Oy^y » ^*->3 (ilo (j ^- 3 1 oJ Jo L 4 .sCij 

cu*Ia jL Oy ^y j^* 1 a. 5 ^Cw 1 ©<iii l oJo».*lj 

4.j Jj.j c-^aI-ojL 03^j"y 1 3 ^y^ -0 O3y y J*>Jj Cw^jll j jy>" 

. jj J LS* 

^4 I 4x«ifli c tXj \aa* Lft> cX^> I3 3' ^5C ui 3x^4 jJ- c ^APt*aj 0jy>> 
xSCaj! C^fy . Jy^y® Ob-ajijkJi^S^ojliii oL>cAm> aS'\J 

_^a$3 1 j lj iA:»-1 3 A U f Ji>-1 3 N \ 4j 0Jr*"“*^* ^ ^S" 

4 .a^»& . jiwi ojij U3yy A 3 0y3y ^ »ijL 

4)3^ 3^ ^ ^ 3 03^ 3^ 0 r v .*.■«) 1 0 v ^ y*xA) 1 o^i<o.) j 3 \ \ v33 j) 

(^X ^■o.i 1 eJ X-o-ii>3 XT'A ^£*.i 1 Oj3 133! ^I*ufii . 



^\ oA 

' • 1 N 3 &y 5 j>, ^X 

^ lio^ 03 L <J_^x3 J> jj-* ^L*j ^ '— J _j 4i I jj^jl* ^ ^j3 t_-x7 L> 

aS* i^_5" j I 1 i_^> Ol J3 > "J^ *51 _> (^OJLo^-^l 

«JJJ3 - lxj Ou^ C^ \i (^LgllXo jjAdlLw)^# aS^ J ' J Lja*» 

vAiloiL* ^Jl«? 1 tolji A^" l.(jj ^xlkX^^j {^) * •■^J^**^**' I 

(^L& jli aS^ Lq> _J^aS 3 1 (X) _5 tAxiili Ax^lwAi^jlj Li JfcxTjli Ax^»lj Oaaa j L> 

. ( 0 V (jf ) iAxx.wt£> i^jl*.a A j.m> 1 ^ I j I 



<+tJ3 ^ {_$* Ls*xi l J3 ( O U ^U oliTj^ #jji > jl jjA»»iiiI> dLil 
ij tff^Lxil 3 ^ oLaa —<1 L L^.>-^xilJtt aT JlxAxxj U 


. JJLxS^ a Aa <$7 Ai ^£-->- lj U>ltVC 


• l^Z*0 jLp| Ji a5~lX^Lo^a ^-oJ I C>1^7 Jj *& ^13 _J — \ 

IgAjI UI (S l* ax,--** 1 {^l«>4jLo.-^ I Ji i> _ 5 a. 71 (-£ Wi j> j ^ijlU 

Jj ^vX-O ^AJ 1 OjJ ^ -i_>^-° J5 • Cx-*'l l^_jL-A l(p yjj* ^ItAjO 

• vJ7> “»I l^i I AX—P> (S IgJ J ji 31 iAjo aT 0-~^ 1 O I Ai l—i ^a 1 l J lXJ5^a 




^A> L jlif jj Jix^ O/Afy A _ ta? t 

<—<xj ^ ^ « OufiO 3!^ £)3ja£A\ A isu*>^ Ji li,J I O-WkXl 3SO L i$^\j 

{^) j *M^ \ <_C l ga.J I 1 3! (jjj Ij 3 ^1*X_AA . Cl^>*> 1 03£'*“^^ I l—I j 

f 1 tilj 0>s&\ tiij 3 £jy> tiL J»^4*,>-1 Ij . ±aS 

jjl 3.5 . *x.gJ Qjj<\J> ^jl jj i ilkXnJ ^1^3.5 ‘ $3~ > (J* ^*^3* 

CmjJu iS"\j ol . <Aaa 5 ^ < — « xS ^^> Ojr*^ ^^ cik 1* 13 0333‘^i 1 

. JuI^Jaa ^}|^J 33 cVaj t jj 3^ 3 ^-gj >-—^3>" iXlj I 

jV> {jjjXS "_^i \ \ 3 ^aa>- ^j3-<lS^3! \ X i— aSJ Ij _ 

^3 iX-j ^ I tiL Ij «Xif ^>3^1^11 \ \ 3 >XaaS' A^g> I3 ^j I <Sj^ 3-* 

£)ja\S'JJ \ \ 3 ^aa>- C}ja)£ jj X * Ij \ A ^S 3 1 3I { <A—)_ I CUmJiAj 

jl 

C$3 l—ixA ^ I iAaj < <A j jU^ibl^J.15"^rl cilj03^^^ \Y3 (^3*3^) 
3^* ta" Juax^j ^£<Xa) jiXa ^.aa~j dij 3^I 3 Lgj ! 3 \XaaS'Aa ^3 ^Jl 5*3 |»i Ju 

. «Aj I Ca**>iXj ti-LoJ ^laxA 

o/ASy> \ 3 3U3L 03 ‘i^"^ J> ^ ^J> j^) 

03^^"3' V ^aS~ jj \j 3 ( ^ 5"^ I ciL IgiTj 03,3^-^ A 0^33*^ 3 cs*^ >m 

*.a$j 1 O3I jvjl dij 0^> C>3j^A I V 0i33^ 3 3b 3^* O3AS'ji V 3 

0 j 3 j*^* j 3 0 jaajJ ^I iVw <31 A->.gj ^'i£j3 x * > ^^3i 

ij dL_j_ 3 aaL>- ,_)i^ 3 .j 13 jS |V> I A • *iJ3 1 (v-*^ 

^jO> ^43 ii**XJ»« j 3 |jj l C<Axilj Aal> Ij O Aj < iAj jl Jl^i 

^jl>- ^^Slj Oj3J^^ A-; « i^ 3 bi jlj—3 Ojl ^1 tiL Ojt^^3 CjiJ^ 

•3^1^) Ls" 0^“*"*^ Ajilp-*5^^jj jS' 3-ijl < -^i3^-* 033^* cilj3 Aal>- 
jl^3^kA> 1^3!^ ^Jij L Jo ^Zi^a ^*^lij ^sk> Ij iS'l l^) j$A** t «XJL5^J..oIa 
JoIax^-IL . JujLiAj jk^j I3 Ifb^^lj . Jo 331 i y>- 3J a^(^\jb j^.A j >\a&>5 

. ca«jI jIjcAi 1 Jij id IiXj JujJ j I kXj L il lai^jJ /" yj 1 iS" 3 1 J^J 3 v_*xO 


Jjlic^U^U Tnt L Trinitrotoluene - N 



Jo /us 


w 


1 3 {■%> /> 3 ^ 3 j* 3 * U^- t 

(3^1 ^ 33 <^ 3 . jb>.£o ^I^-b** t?!^ jbi $ 33*3 { 3 ^ 

^.AaA 3 ij 0 JoO L> l-^> 3 j X 531^1 . Joib ^aS lj (_£ J.;>- Ij Oj 3.0 

^t*j_ S ^A^b Alii Jo .ilj)! 3IO 1 C*aaa 3 b 1 Aa^Ij iljl 

S iXi Ij Aa-jIjJ 53^3 Cuaa 03,3^-^ 
<iXft>^^a ,_)>*^ 1 aLJ I3 0.5 Ia ^L«ol Infill? &S" 1 1333*3^3 ^! jj*A?tAfl> 

^yiAA3 b ^aS 3^b vij ' JoiJ-Aj C/ 5 3 * i - 1 3 C*a 1 ajL Jo 1 3!* 

^ J.AO ^aSI^Lj ^aJL# ij 3T 3 33 

vZ„A^C Is^aa^ - J) I 3^>- ( J^.aaA (_£ Lgj J)^ja ^3 1 45 ””o***»a 3 ! k_j! 3>" 

3 . J3^-30a*aa1>3J ( iXa****A> ( ^AaA <^l^jJ 3 ^a$ 1 ) ItVo Ia ^A^l^b 

O—*! 6 C JIaao! e^l Jo ^Aaa 03 > 3 ^^ ^ 3?"3 bt*J 33 ^ vX<.^>- 3^ 

. lAJiI j Aa^oI^ 53^-3 0^3^ 3^£?*\ 

jj (^ 3’ : ?'3 ^33^3/) t^- A t 5 ^ 3 i ' 3^3 ( 5 W‘ 3 ^^*^ *S/\ J>Jj 

I J3<^AAai*J C o aA ^1^373^3 ^Ia ^l^3^Slil ^3!^ (J^-i 3 i? oUr 
^ 3 ~ 5 ”* j&> . <Jj 3^3 Jk£b Ol 35 Aaa 035 ^3* l Ca*»>1 Aaa^J CUA*a>- 

3^3vxXL> i^ijljk^i |^fl> ^£3^3 I3 ^Slj^A^lI I^AaA3 Caaaa jb 3.5^5* 1 aS"" Jo ! 5 

c^bbjLj^ c5jt?- 0 3j*Q\ £_3>3*j* &3-T LTi • 

^A>-li tilj 35 ^ta b aS^Ca-^Ij jlialj 1 <j! 31^ aj Juluo ^a!a3 CUaaa 4 lwi ^j.aS 3 1 

^jAAA^J3^a$1J !3Ji*AAA(^J3^A^J llil> a 5 o 3 I 53^*0 CUAaA>- 35 , JaaO b AaaO I 5 ^3^-3 Ias 3 

j^3 ^3^”” ‘A~Aft>t3J > "3^*< 0 1 33^3 J$b l ^$3 t ^Sli^A^ll 3b JaaS^^S ^A> b 

^»1jl^i! 3I Ia! . c-i!^ Jjjjl3^cj ^y>~3 J^a!a »3^ 3^ ^>!3Iju Vq> 3 j.l 5 ^\j£. } >, 
4 >tJU^ I^IaJ AaJ Ia3^a$U I ^ ^4a>a1jIaAA 3 (33J ^_it»A-io (^>33^5^] 1 3i ! 

^!^jIa3\s , 3 ^ 3 ii^ 5 A 3 ^b<j !^j l*tf* 4 x«if^b.j ^'* , t _c"° 

333,5 C—>! oJa! 03 j*> bg J I j! 3 030 ^?'^ 0 3J3* 3J tb<o! JJ 4 ^ 1 3 

4 j 3 1A0 ! ^a 5 3=?3\ ^ aj Ia 3b* *—■ (3^^! (_3^ 31 (3^^3 J • 

(dlArb^l) ^S^Iaj 4 xa»») 3ISC!! Jkjj-Ar 3*j b>eAjl 3.5 Ia 3 i33j3AijbA 3! 



3^ ol—4—5^ 13 (^1 ocijcX^ ^ £)_}^) js . ^A^jb £~~** uLl* ^|j_jbI 

ov\*^li ^ 3 ^^ *^*^1 C 5 *^* 3 c-aIa i^^^lSJl 

c <aj U-3J l^s I t ijli ^S^llo-c 3 tSj£-aj Jjb tSi *03! y 

^y ft"’J* ^3 O3J& 31^^ ols^Aa oAjXli .c«~*l o Jo 1 3>- \&3j?&\ 

uXjjU^iiUtA cS^jL Jolloji C**aa 1 > jj ojl^A 

J^C. * « C —1 03^^1 £T 3 j lit cr J J tX*^ * Ol 3 Jjli J 3 > "3 t _ s ^-“'jt 

£.£».*-io till 4 ^caaj ^aaa lit 3 oa 2« 133^!^) icih 

(^IajL jI^Cas-aa* Ca«j>-^a >Ut a5"!^j3 « 5 j*aIa^. Jkl, I ^ 

^*-5^3 JJ • ^3?"3i jL-..*.* ^aI Lal^Aouil *S 

utkfc JjL*-o ^ 3 ^^ olj 03 _/^-Jl Coi^dh IL-. 3 , 

i-j OA ^Ijl 0 ^* J 3 J lj C-i=>- 1 *5"o.-A.i 14i La j 15" 



&A j5Cl. 

^ 3 ^ifAj uX^^a 4.5^O 3 I 3 j ® t^-> 3 > t )) L «,-e --^',jao l*j 

^^■'**’lx5^3| aS'^Jj^jzS^L i 1 O-l(( ^~o l^-X-o 3 oIa^I I^aa 3 l 3 ^j 

• t < _ 5 '° ■^ 3 : ?' 3 ; (» J I ‘XZ-^-A O 33 I^tai 3 ! %r ja dio 

. (NWa) Atomic Physiks ^1 dhjJ> ojL5"j;> M. Born _ \ 

. ( \Af A) Modern physiks dLj,J> ^Ld" 3 ^ T. B. Brown _X 






fus 


m 


C*A>- .dwloJuij ob 1 <^S->- (J*\a I 3 ^%" 

*—S" J^x (J &3 Osj^\ 

j:> lM*I ^>y^ 3 \ f*3b Uciji jj>U . ''uXjL ‘■Sj^'^r* 

, C1*A» l AajO 1 Jo 33P-3 I J 5 Pe*ji i_aJ Is*a (^li> jli l» 1 

jf\ aS^J 1 AaP" 3* I ^j£j> JLaP" jlA_X"l^jj 22 J - ^ L->t«l-*>^» Jj IaJ 3^C-J^J.> 1 

W* l *—■#)LaPc.a Aaa*«»j I3J j»*AO ^jiJL«<* Ap-jL L I j^aj 1 AxiiAii a 1 *>* 

^aA^pcj j Jk 5 ^ft> Alijb Aj l 5 ”"jl JoLa & •^tS* *W»J 

JJt 1 ^?o 3!^ aS^a^Ij Ap^a.* y^fe'j.i 1,^3 L> 3 C*a1a Lgi 33^53 i 

J^ 03 ji*. Alp«:<» jl 1_> 03 „r^-b 3^ I^Iap- O^ J3J b 3* c a 5 \ju.& 5 ^ 

jaI3p- ^l> a bb> 3 >uir» ij .1 oti-i Igi I J.J3J o aS'Ij ^IajU jl^3 

t^l^AAp-^il 0L3 3 !<*£♦* J'Jy* jl ^aJLp* jL^.j Aj3^ 

ob^p- 3 (J 1 .« ^ I^aS^a^I jL 5 *j» ^bu cu«*jLji,0o 

3PE1 Olf C^boS 3^3 J-Ia^A 3b jjL^j Aj aS^JUwI ^rl jj} 

&\jr^~ii 1 b^j b^P- SLi.I-0 3 £-aa.* jJL p-^£> . JtJL-ij^j* 

jl c _ 5 ^i 3 f_A** 33** C 0 b~» 3 J tS 3 ~> 0^—j <S 3~> £>>1 jl ob$>- 

L 5 Is 3 *- f r ll ^3*°3i L03AJ ^ ^3^* ‘‘A^Li 3—^ c?1*L»ju» 

^ 33 =*"^i 3 >* iS^j^ JJ 33lc-i*i C 5 ;c, ^^^(_/^ 33 ^ 53 l 


J l>- y.Al5"(_^Lis kiij 0_?^-^31 c-ap- tiL V I «aJ3>- _ \ 

tAl> Ar^*> ^3P c? l^i 3 J^^ 1 O \ 33 aS^-L -ptAi ^3>-j ij^^l ^j J.ko IsCa I 

* 3i”c"'' > ^3 ^ \ {£ l^-_ap> J^*X- 

1 p IjIL^a3 3“^ ^ 0 Li-j c S 1 _jj 3 a9 (_Jo li> Jo 1^-3 aS L_« If- _ X 

aT^LJ jL^jAjUjIT^U ol^S 

I k^ 3 ^y 3 ^P” I Jj 1-w ^ 5 ^1 y J 1 <_**■*** 1 a J^-> ^333 

j^aT^ U^j U^, ( _ 5 l«.j t ^ 3 U^j I l 3 : o a 5 " c^jL^j 

,j 33 jIj ol 3 J -ol_> olx-ij 0 j 1 ^a 1 -_w 3 3 i)^pcA» ^ 3 !^ J 3?*3 <j)l^>- js 

jll 3 ^^SCi^iSC] I jl; (j^3^ jVJ I^J 1 a 5 c^ 3 >\^ j LLaXj 1 O^j*^ O-a-ip- 

^pcia^ 13 Ou.j Iaj L* 3 P- ^3 3 *o». j* (_J I aS"J j.,^5"o ^ 3 

(j^3-> f 3 ^ 1 -^ZJ A 5 " ( jP:Ja-^ v_ 9 ^>'llP-l 3I J^I lj 3 lj 3 i^»J 3 ^■*'J ^3^'jJ 33 I (3^-J a 5 ^ 

. JaS^^aj jJ 3J b AJIpI^j La 3P-J.5 c 3 ^J 3 jC-J 3 



flj^Uoi l i oj I Oi J_5 I J^">> 1^*J 1 (^Ia4Jw«> Jj lij*jl 4^ 

^*•*<*.0 1 Jwa 1 ji IjbI^^jOI Oj_ja*j 4.J.I* 3 <AiO^« 0*0 j I 4 Cj L* Jf” 

1_a>-^A ^J^X-L-i £j>" 1 . ( 0\ {jf J ■i^**'(_5 A £*»**»*<• 01 



JO 


j^_jiJL* (_^l^ij^xS3l i^z>jl^5 C>Ia jL c?W xA ?" 

I Cj^£~ • 0'S”"0»C-^AUJ 4*J _jl (j_J^X^J I J Ok*. J <Aaj I 

jljkAys JtJ^j Jo Ji L» jlS"” t£^Uj J»Xftj* 



<S \ \ £ 

— ^y^~y* (Sj^**?* ^3^^*. y~>j> 1 ^ji_ I y i\x£ 

£ji_S*2*-\\l&y>- o ji 4.5"J^> ji 1^1 a ^U>JuJ(J^.C^j 1. Jo j_j I 

3^ <y3^ ‘Xwj C5 a ^..Jj <^3 *^1 03»>*^ 3 *3^(3* j\j& 

^y.£ At ll>e^ . J llxl* y^hl* j a5"^ j 1 i #1 l* 

£ jl^y 1 i*j C<miI 1^*5"4*^1 j 1 4^Cwai 

oifl^j j.> ^ OojJk^j ^>l*us>-l O^f® £*3^ i$\& 3 

^ jjO i5"j JA Iwi L J C^Ia^wO I 

( 1 X s_>U^ jl £_>U- j) y*<Oii K> Joaa. 5"^ ^>j ^ JomAj ^ l^> 
^^9 4.5”jU~>l 0 l (_ 5 *^® ^3?~3 0^3> ji 0 ^?" 

C<*«iAj ^fi.JL* *—b 4^T"JilijL o^a I $y>-yi ^V^jy^yy) jl Ol^>i ^5"^***5" 

j.a.o.^9 £ l“)X> ^l->^>- U1 i iAI^L oli c-*o jl cXaIa tilj L o jy\ 

C<WA) l CuaA Joti b CUm< JJ1 i j^axa ii^y v, *j3&* \ o 

W* 3* 3j* C*AaA»- . <Aaa5" *Xaj Vaj 1*3 

_^.®0_9J J3 t_JJi>- J-ij\j C-«aa.a _jL (_fl £ (jJ 14.A*«.{t ^>^a!Co ^ 33^ 

j> 03^3* '-3j3** i ' ^*1 ^>L*l5>-l-/ ji syjy jl jj-j JL*.I>-1 jj^^r 

3l^»U- Jlp- _p OjlaJ 4j £ , \-&3>3j\ Ot*T cr 1 , • ^**J 

0 ^ J*U5* r *3^3 1 £+~>\ oiXii J3«*> 3 I 0 ! 

Li ^AJ C? 3 4- / X ^^ ^ Jj^' 1 ' 3 ^1 a) * £*44t«0 ^3 L**i I V^i I 

* di Ju>4a> Lij Cid L ol j fk jj ^^$31 £> 1 0j 

y 1^71 <Ai L >xilj £%L+a ^jA+a ^3^3 ^ ft*^U*3* ^ 

^IajJaI^L (jf y£jk ^-yjx«?li tl)l«J^>-l“» ^lai js 1J 

_1^j.5^0aaa (_jl^i y^jSii I J oJ.ii 4.1>- 1^^.aJL« (^l^i 3 jJ^3^ 1 iSj* *.S*»A 

jJlfc | yZ>- ^o\ y»- \Z~~~> J5 < y)L*.A > (^l^jl £ji I . OoLw L c5 "^ js oT 

(jr’^^xA «— > I ^jAampL* (_£ I c^-?'*“* Jtt (-jW® - * ^ ( _^» ^ _^p*i 4^xij 

3 J3^ J.*l^>ei ^y^A.A y Ojr^y ol j\ o^P y y>L*A ly 

4>SCij I 3 ^ C) j I 1 j ^5 y&x-A (_5 Vft> Co—i l^> ^^Bil^PeJ 

jliiL J'^CaA y>ti 4_5 \j o^l>» ys \ l«l ^>jlj.^ ^ft> (_^^i^j I J l^i I 



\\o 




jJU 


Jo^t,i *_i) b** jL igj I £)JJIo^> b (J^c^AlSAilo ^^j<a£Li.» 

^jljl 3 J y Jo ^a^.AJij' I j^3 OkII^Jb«_o] l>e« jb (^1 j\ ja 5^^4 bb4l«.A ij 

A.5C.O l>- l> . 1 <_aoo j Is^aj l j I ^4 Jo iA.lj iXft) 1 ^>- Aj» eaII (^j bjcju 1 Js>^Al5>-1 

©jJiAu:>-bj « ^4 1^1 _^0 (_£bt>4.-n^laA-* Jol^ 

£) I j t L i A^^Jal..® (^) I t£ 3 ~*> bo A,*j^Ul^o j \ ( Jk. 1 ~> j^\ O jyaX> I 3 iXli b 

. (Aili JJb I 1 ( Aj ^Jo Juj (_^) v—;L"^ 3 , Iai_$^Lj 

Uj jr^sc^ isU*^ <>J *jb ^ J W cA M*r <Aj li 133 ^ I 
^Jj a 5~c£^£o £^y> a.Jj! £ 1^*0 3 

S ^^Caau. 4 i*»> Cutl<0 \jf 3 ) L® 1* {£? 1 J) I JkA^^ft> CIamI I o Jkil) 

. ,3^I> £*3 y*> iAaa*ua4 oiXaLm*-® Jo L$ i m ^~ i 3*^ Jb^d^j 

jJLcl (^fbob^S * (^-^L5^ C (_5^-^ ^ loJ^ij_A_5* *— *aC y y» 

o 1 y b>- j 3 (Jy3 l c*~j I <Allj lg> L c*x**J v»i jL j 1 tS*y b 3 ^.a I 

l^J I 5$>~3 ^-A3*^ C*aAa 5*. iXitalfllj jlj.*-»l j la.® AaJjI Oiji 

♦ Otwl bc*«il.5 jj 

^Lli O^^^-xsbj J^fl .4 tS *otVi 0^» J U^L. 

A.lwl^ ^>3^3 (Sy^T ^ 3 y> (j I A.3ca*j js I J3~> I . CUajI c J L>c^4 

»<Aj i 3 <Aiib $y~3 ^3i 01 j* I y aXA.4 5 y> olXj^ _j <Xwb 

Cjiji**&** 3 uij*^i^ j^^-i Oyr3 *3i Ki S* JtZ’Lr*} • 

Jl^h, AJiS "^*2 3 33 j 0^-° *j 3 Jo I ^>0 $ 3 ^ 3 > A.i Aj L® ^4 J^a9 ^aj 1 y 

iS'syt^A $3-^3 (^3 '^'•’b &S£> 1 ^ 53^3 Aj 1 A 4 b ^l^eA js&S' 

t 0^15^1 j.t ^4 b 3 . <->j 10^4 j 1 i b < (£ 3 j$ 

O^j-^ £ 3 * ^ * *^4 J IiA^ 4 ^«^l uVaaaj a5" [£ 3 J 3 * O^lfr tS* 

, Jo tX^A b € 3 X 4 y y’i > l_j ^4 b®_^b^ 

0*^4 jjj tA® 1 * ® J^4 Ia>C4 v^ 4 b f J 3 ^ J 3 ^ 0bi.-~»lj ^bo l 

— 3 J J>1 '^*a* 1 ^ y* |*J 1 A.aaa.A> joJo j Lft4 bj A.Sb> !*>■ . c o^r jb ^44^^!^ 

jb (_ji jl^ ob^^^bj Ol«a4 3 (Qjyjj ) lj IwA-ij L.4 _jJ 14 A^"^f Igi yXS' 

1*^4 a.IaaA 3 \-$> 3 y 3 > ^*4 JjUj 1 . iXil^A c^Z* 





c—l f jV jl^ d>l ji Ojjfy t _ 5 *^*-i ij^>ej 

OzJ'zj l^"L iili^a> 0 lwL ^jV tX>-jl jkflj u . i^ 

• f>ijl 0 $y& \ 3 ^ 3 ^^ ls*** U 3 j*Q\ 

i*—■U OSj^C)33^* b til* Ok-iL o>-jl j jZ^j* i 1 vXj«j #1 ^ 

^ i jl l«?l c^-xa^ )}ji'£j\ j 03^* 3*** ouL* 

<sj i jfij***^-*-* m i • »iii o^*“* Jlo^i ij>^jk>\ ji ir^i \• ,y£iz> j.> 




A? 




a B ir -4->vC ,v - 

l fo'J «.x> j\ 'v.^ir 1 ; cjjjj of 
_ AA . a - 




vN-^ 9 r C' r+ 

4 «->_y {jL} o_y 


'jZgi <_^^ia-» <vSCo|- C*OL» U <-£ Uj 0 { _r jJ> _ 

. iAj j a^jL^cHj ji l^j y a-*^ i_^> *ili (jtjL-i 

C)3j^ i \aju+(C>J \ t$\ J( j\# }j£l\ $ tllj^LaAiJ Ij^^o^lSili! C)j\}> 

j*iaJL* CU»*> 1 ^l.o.P 1 Kx~*to _jji vJjkAJ 0 _JtT • Oo fU; Oi ji» 0,1 li.*9 j 

Oilj^* 03 <^l^j ^^1^131 $ 33 * j* 3 $ &'Z~*\ fjV 

llj olji a 5* 4.1iili jUalil OjU (j^ t • 3kx^ jiL<» 4 j 1-®jV ^X**.-* jIojm 

A—:>rj I Ul . kXJLiS^ CuS"* j>- CLP j—) lilj Ij A~o.£i> £7jl>- t^loi-® ^jP> ji 

cul*i^ji . cl- 1 jlklil^jJ t_flj l:>t* Cw Ji i^.Ij^jo oi.£> Ul* ® U Ol *aJL> * 

CU*»i v—I a** l^J 1 ^ L^j^i) V-« ji^ S vL**^l o\Xa!i oiio i 

OljU~*“J ji ^g-o-S . i(‘Wo 1 1 <jljU.*o a! j^3 ^3 jJ-o-c- ^il — N 

• u.jS^*! 3 ^ o*5^> 





\\Y jgi- 

Aj ^ *S J *-o »jj 0>?" ■ ^S^ ^j-xx lX>- Ij jl j 

4^ lxjfeVjMijJ J-»£* Ol**° (jj Jj lVIS*J^lXaj I j ^a*j jj ^jj aS' i ^jxi.xiJ 
Lltf>l— L>eij I Ji 4 S' J—^x . .5 (J? (S 1 *^ C^l^xi^- 

(S'** 1 Cfi^v" *■ — ^ 1J « * 4 i 1 X jlS^^l Aj ) Jj ^JU# O jj 1$ 

U ! 03J^jX jlxio j^fl <Sj$*> (j* 14*»-1 }ji 2 4x>-l— (_J14.x >-Is 

•S < Ol jj jl fS'*i'*^ m £ y* Jlj l— 4 £Lu l <j) I ^ i ^_j.j ^j^CxA jv ct> <s i J#j* 

< Jo 1 «OuL) l^i I oiXtf>lix _5 CuJ 4j <3^3^ lx 6 Ll.tf 5 li.x _5 4.x] llax (_jl^i>^j jl tii A pi^tf> 

VJJk . <Jl—li 6,5 l> ij 4xij O—J jl (_jl^j _5 1 

(_£**[>■ OljJ> CiX^C^l ^jXjl 4>L J&f Jo*.* jjljjj (jjl » (J^Ltfj LXlli S 

olj J*® (jliu*_^^-_5 J.A—ll 4 .x— 1 Jo (^^.3 \ j\.3 iS 'Ij ^x3 ^ ^ Ixj 

Oljj Jj IaIx J!.*£■ 1 45^4»bj I jl ^1—ijj >XjSijj^\>u J_5x-*.a (j_5^.^1j 1 

4.J 5^u I ^S""^x 4.^e* A j f*iJj (jl^jl Of*—ol*3 cS lXx> 

3 *^0 * 3 ~^S A cs^"i 3 t^ J.jI— j jl ^ ul^^xj 1 j jli 3 til*— oljj 

t£jl* <-->U*>-^fl> jl ^Jl£—1 jjaJI Olj^ 4ij^.ol 2 5 ^5"J—lUxj Ij <jli.l5^ j>- 
jlxxMj J^AAX ol>_ aS 1 .X} 1 L> t ji ^jj lj . lXa*S*^x ^ j Ij^O 

L-» lVIs- Oxls^^<s_5 ^jljj^x i_aS^Ix jlxlS* 1£_ l*** 1 C? j^ 

4Jl^5lX$I_> *\{b!sr^.x j^lLljix.j Ix1^4jlav11j J_5^-Jtx JlS li Axiil lOLX^jl 40__^*> 

_>_jxC lX^jL <SJ5> JL- l!^>- (j 1 C-xU*i? 4._ j 1 LL lVj l^J ^Xjli 

_(j!Co1 I a«Xtf> li.xj 4xj lUx 4i J^^®>jlo!j,i (j^l aS^ Ou*aJ ^.j . l\I5^ 

jfe*O^A' J 5 -iaO 0 J.i 1 o^Lg> 1 jj j^l^ Jojj^^L LViiL^tlj 

. 0—1 «Jloj^JuJ_ 5 > Igj 1 jl j$ 4>eaIj ji 4^*0—1 4j lx 

jj jjj^^ ls«- 4l^u.tfj j 1 Itfj^jj ^ > ji’_5i^Xs_545^j k —l_5x> jS'IU 

Ol1 jl^jl J* ^*1.1 <jli Ol 1^ 4$^0—1 O—^ (S 1 4 ^^—3 

lx.— 4j lio ^jlixoL LX^iS^Jl^- ^^.aA) ^ 5*93 4_5"jl— 1^ J^x . ^iS^^x J1 J 

•jl^r c 3 * ®jl3 ;i> ^ , <-?33 J* 0^ {jl^-jl tr\ V3^ ‘- c ^ 3^ 

jjJujOl^J ciU—1 ^tf> 1 4l^tf5 iS '03 J iJa— 1 . JJLoj j^x ^tffr J_5>- 


s o^l olj Wolfgaug Pauli _N 





\\A 


A_5"<XIi oJy i ^*> CJj^-AP- j) J i (^-t* fco ^ 1 *^} l^a£ £ 3 } u Lo.ft> (_/jp«I<»o 

^ >Lrt aJ \j^>a «llj ^LoAjJ Aj aS””^! Al*u£> Ai.**a> 

^oS \ i_-ac- ji AS^ U1 1 vAa.j Vgi _J1 

3J uXxS^el^- _J 3J^*> ol_a£»" JO ^'{£* *—->1* ji 3 aS*"^ j I aS^OmuI* 1 

^laJa ^»i I . ^ '"\ \ <Jf > ') C*—»l (ji^~t ° _^3-o-k /_j^;*“^ utAC jl^JLo <XZj L 

sX'S aJ jl Ai^lS^tilj A„5 ^*jj\, 5 jUaxi \ 



a5\j L»3 jjb A l**Je> aT CuuAl 1 _^,5 LfrAA J- • (^^XauaJ J Ca>^A 

AjLo^lrJi 1*73.1 j^r^j I3 i\i 5 "^x oj. 5 "(—»lr^j ^y^^iSDl 

t-£-^b 3.5 3 .^ i_j!j C *£-1 . _j> Ij 


4a<ua^ ^Aa**J CaA^ aT ^auAj i tX£>l ^^"vXaj ^a> 

>3^3^ <>J . Cwl <Sj£ < °J5 3$j— 0 *_jt>^S^J\ 


l j 

i i 





\V\ 

3 jS 4 - 5 ^? Lglpcj j l aS^\j ^ Ia 4 ^ 6 *Ij lo^La I l* tilijl 

l oljijl 

. ^*f l«j ^a]*a7 ( ^£j_j£> L 0 I 3 J tjl J»j 13 j 3 t Ootalij j^j 0 ^ 6 ?" 
ij ©jl* ^Ll 3 (_^-<pi OljS <S U U* ^llS "y J,A>-^fl>jl (jlt» r 

Ij l^j 3 aL 5 ^Jo L*<^a-* l* c^j3 ^-®^ olc^U?! 4 .$ 1 aj L>- It . jua> _>{_£■© 

jl l^i S CaaJ I ^Sv..O~© J 3 ^ JO C*AA<® ^A^J I 3 L L JkAAAufe 

. JkJLxJ ll A,A-»jt^ ^jAA-* 

^a^ 3 l jjAaA L CaaaA I ®J>Ai IVj ^5'<AaaauA> IgJ 3 j:S31 

cr^ 

# <A«UM^b 

U°J*i A. 5 "tAiji^ <Sj 3 * J* iS^y^lJ* J* 

* ^ d^ii* ij J LauJ ^ 5 "^ 3 ^^ 

^^*3^* 3 ^a> 1 J^a^,* ^S^Jo^I,} ^^>- 3 ^**.aJ?IajL* 3 j_j^j •^>'VL >3 

. Jj 3 ^aA jlo..£o J L>- (_^L^aS 3^ ^.maaIjIaA.* 3 {jp 
J^IaJ jl Lo 0 ^-*" iJ-Afl>^ (^ 5 "( IaJ I d A ^3 C £j* ^ 

^^-©.■©M-*-© . Jj 3— 1 <—^fi> L i—aIa^cai (_jl.gft>ljjl Ca**<1 {J**-**} Jo^lj 

*0 sJtAj3Aj^j_^j 1^3 U3^^J 1 cU— j Oj^” £TjU- L U3^3> <iij Cwl 

• ■ i > i 0y3^ 

(03^^ —* ' -{-yty** ) 

cJ b*> y^_Jiy (iij 3 JUaaa t33^I.5Cj i tiL Oj£ 7jU“ ^ 03^3,3* t> 

• Osyy 

{&y3j\ —* 0 3j>$> ~j~ c ^^'° I-j-^ij^ 3 ]) 

^auaJpIaaa 3 ^ ■£>*<£>r Ca-<I i_i] 3 L L 1 3 ^ 

1 jj 3 -ii> (_).■> J'aJ 

^ CaaA-O ( 33 ^ a ^^ 1 —j— j^AA^ O 31 ->• ) 

A^l] I CaA?- dlj ^amaI? IajLa 3 (3 ji j I JIaaJ 1 ^j,^OaO j«^A 1 lj_ 

: iXaj I J 3 ^ 3 J Uie.® 3 L L 

. I^uAaj —— y~ CuAi* (J,) 3 ^a^ 131 —j—^ u.aa 


3 : ^t! y.Jy o'j: ^ (j! i>U* 0’.^ ^ 

• O“~>033 - ‘ 0J3 



tX) Jl9>» 


\V 


45L i\j y~> j *Lgj 1 L lft>_^.*j j>y> Cv-)1 

• Jj jjl i C<«>1 oXi oX**L C ^C<u<i 531, U A) 

$•*** j* |~* o»ax>* _j^a^J I —y c^aa.* ^ 

3^i^* 3^ —|— ^aa.® I —y <_S JL *- 4 0>"-» 

(O -1- 1 -1- 

f^r?" '*“+> J U> 1 ^ ^iV J& C)\ 3 

. kX< Lij^* 


vojJLy 

— \j$-y^£\\ 

\ ^Lj 11< 

- L' _jS-=3 ., 

-5 Oj* o->l*— 

cjS^^VU-, 


o 

0 P„.. 

.^H,,,-= 


© : -" 

: 2y"' ‘ 

■ •' * ’ */\ 

6'' > 

' ■ <3 


O'" Oj-* 

r* c$ > Or° 


\X JO. 


L <x_J jli c. _5"oW?" oL^L. ji lj.> W J$o js 


Jj i © iXm> 




<oV* ^A *wfl* (^i J <A-L> l*J 1> I ) JaJ J ^AJ Oaa*> 1 

L>^1j J* ¥ 3 Igi^ilS"y ^oly^ * fi.^t-'J 

|»aj l) 1 ? Oo 4jJ^;»e* (_£^a$C>-^.5^i01 jlXj AaJ 1 ^.aJ 3 jJjjlj AaJ_j 1 Ol (_5 A- “^^J 

oLi^-L a^- ^ $ ^^aj j*rl o.x^ 4> y?«r J> 1—3 ^a£ »x*«c cr;i *0* 

lXl>-4 _S^CaauJLj 1 *_3lj :>- ff . lUaajI OtAii ^ Jlx.,« lj I (_Jy (_jl O J-A^CAJ _J J.«aA-« 

^ji>Aj iX>* 4^- \j <0 La »L ^y l*-.I a^3 otXxi I aS "_}^^(_y t"? yluo 

45^ jL o J.a At 1 OLJ {jg\ ji JJL J3j*\ LI C-5 j i\A>ly>- 

1 _> W T o^LO _j iAj 1®aL» SlXaa 5 J»a 5 *Jj 4 a)_j 1 ^sl_j 4 aJj)I OljA 

Jj Is ^aC- ^*0 1 45"»j 1 vXi 1 OL^J . ^ jZ ^aaaAJ 3 {£ j£j>- tfi % 


Meson _ \ 



4*J_jlol jAjjljl jA>- _>_JJ o jaC- J _3 ij_J^ <J^-^ t£^ _1 a ^*4»»aj 

^'> T C5 A C^b ^ I l_j^>" C*j».aji>-j,>_j <Aj I o l—' C-o >Aj >A>- dij^j 

jtf 3 <S t^ «—-a! .1 * . cJili urL5 J,l» ^LiU l Ij 

( <ol«j jLamj 4aJ Ij cXd l!j^a$ J ^.) ^_5tJ J? ^ * c£^„j *• x * ^ 

4a1i Ij aVj ii J , jvj 1 O jS ~! lLo jlS" J j-i < jaj ^j> I J C5'*'*i 

,J>J <Xo C^A*> J 4.J Ij (j| C Oij^ot-* • (^1 _jj 4jk.vJjAJ 45" 

i— aaS^^ jJ 4 aJj 1 Ol j^ (_£ jPcaa*.;*- j^ iS*<X~i j^o jliJo i_~J ^jJ Ij . A jr^ 

. Ij ei^juHij <A>- £j.jj^"Lj ot* 

^J'l Jo - f 

ot* jjLa^>-l^j j^ a5^^IaJjI ol j^ ^j^lj^* 3 c-j^-aI? L 'fate\ 

J &S> l (Jl . J, L , i_-j Ipkj <Aj L ^jIoiXw l*i I JuImA 

0 l $* ^ J ^ f^- J l?-jJ.3 (j L«,I>- L-) A->- I . 4jJ Um {£ jIwaj C*3 a L 

Ojtilo i y»*)j ^j|4l*uA 0 LcJaP-L.) Lol <Jf*tj) ^.w.o.ij L Ij 

I >Aft> Ij 4.1**»fc> A.S' ^3 lft> 4S^CU*1 jl (J“ii * Ajl.> 

t AS.*».to OiXIaS' A-aaS^_ jJ ol J^ 4^fl jJ j ( lA.AA.wO (_j jJ (_£j ^jaJ jl li J,JC> 

‘W C5 ijl i * ^i-> Cj^iO ^J^ISCJI jL jj*A » 

, iAaaC** _J di) I J*>* iAa*»A CuaA jl> ^1 jl^ iu$ 

(_£jl.gj UwA ciAaAo &l j>-l <V_j ^*-*«Aj 4,—^aj I (_JI^_j ^j,j 

4-S^^j J_fl5 >^*il f-^ 1 ^a-» aX$Ij 

» «X£t?ej j.*> (^o 3 j-J ^ J-wli «_JiW U-aJL 

^jjjb A^^ji ji 4^Jb J Iaj 0^^ 451 ^ 4j j^aj I 

' f jJ ^*j (_^Ia 3 J** * '^^^<__5 ya o l^J ^Cj^SCj ^ j^l jl^j I jjJLl5^^* t J.<tC-—»l «iocj 

4C > _ 5 ^jaJ iXo to « (Aj Ij Olji 4^-*J (_5 a * j aXx^ 

^ A_jl^*-j to j ol5Ci |*A O j$ Ij oU.jI* OljA 

• Oki j^> <-~o I 

Cohesive forces J>L*xJJ U _ N 



vXi 


\y*A >3^3 ^J3jt* 

Ji IgS^^* Cjti ***b ^ <jT £.ib 3 O.^ 

Ij 1 1 4.5^71 C^a-^-d <_J“* • *^'^-“»> |*A 

4.1 **& ,<±a.j^^.*£ yS «A>jb ^'ba3j,} 45bi£o^.«<_b^bj 

jb> $5 <ih (^b . c »Aa lXa) u *r 
obSbi) 4$"bft> . cXi I oOk*A**»^>- ^j£-> iX^Lo 

©o^i Ai>-b> jl I isjAjA i.imib iSs jA^j* o^>(_5'* c»-»1 >l-as& y^.5 

• «Xi Jo oUi b (Aaj b 15 Ia7 \ _j , ijb ^2*-*- a objb> ^A*b-^> aS\=-1 

Aliib jb> tX >U . o—il 0^ 3 ^>3^~3 (_s , ®-S'“ jb~o 

^uil^t^bji j&> uXl>-^ib A^Cwlij 1 Ape^lj Obj b £*.]a~i ( JLzS^ ( £j 

oiXJLS^i_ 5^i> (^jb^JB j^b j_jbc* Olj^ ^1 *7 _kji £-»_b &3J5 JJ 

tgj 1 4$"^iX.lI.A«,ft> l*_j c^»e7 jJLasIj) £-■>_ b a5"^j I j j 

. (^VtJ 1 ) J.liS'^^.ib J.=«~b t-i^b ^ J 



?VJ5ci 

sZJ LiO l-tt ^nc-Li-w ^**.£*5^ (j£ ^ 

(_jb_j^o ^*>lj C*j« 74 ,S""^^*j b lib'^S"©^bs^ifc aS^CwIO^ 4 >e*I) ^>ol C>i^ 

Ji^bi lilj o J &£j 1 J.J ii.j 1X3 1 oAhA~ i* *<3 i\jS'^a (_b-B tXIibi ^S'-jb' 

(_j(_5 ^ a> * :>jb b ^bo ^bloo- <_s*i'* -0 ^S~c^mi\ ^MjiXLsb 

. 0>*ji jj 1 °^ J^l iXiil O J> e jljlj 1 Aj ^ym^y>- iS' 

1 A ^Ifb Ka+*.S£> APca/O Ij dJtXj 1 ^.j l) 

sj IamT o^b» ttl> jl Q\i e^(jAASL^i C 5 ? b> »^b 5 0 1 j 7 ^A 1 J l_ii.I^CA JMO be 
t((£iXlz >-9 1 j&> yjf ^a\ j.$ iXibibl . CUauJ b C^» 7 l 


L t J ( I Cwi uU L> 4aa.w * (_5 ^~* L 

X£*«»»**»«»»»»4 o' ( j0j«p£*a Oj>3 }1 aA < Jj'j jjl* O^Iaj l^i I 

j I 3 L> \ »4«44»»»*»»*4»»»«4 o' i_5^ e '' a '“’ 3 t_J ' ' J* 

^a-o^ao ^a^jj 'j J5 I ^L“*^a»i .> IcVcl O'* ' (_£ l . Cw' i—* I j t M S* 

J"*'^ v -^ J3 j ^ i ' 3 \J^aaa tiL 4$""i X^jS" 0**^ : j 'j^^a '-"■• < " a Oi' uLaaj 

3 ° Jj3 ' 3^ ^-AA-aI} IaJ \V ^AJ^AJ 0> L~aJ ( ^o £_Lo 4~)lj ( ^AA**! 

o'i 3 ' J* ‘ CX»*I ojJip O^^oj ^.*.aa 1 > ojljo L '"'> £ ^SyJ^J^ iSLS l 4jjj'^ 

03 * L« ctlj _j oiA a > '^ji^Jou ^>-Li 1 <kaaaa»»a 1 ^ 

l& j\ j3 4ls»-Oi L ^ 1^$*-*. J* 

■5-£iS ’^A VI l_j jht Ca —»1 OlXIj 2J (_^JO 4i>Li iS" \ J O 3 * L*^ *—>Ia>- 

,_r^ csL^j-J J_^aaoXj A> J3 O^i-5 . ^ cjf 

Jj>- o' J2 O 3 * 1-9 ^gtS l>-£ L ^l _>1 jl I^A<—>L.>- . jkAA^Jo lV*J 1 J 

lA.A>l^.;>- —• ■■ ^ ! 03 3 ‘4a**Li . J * \ IaJ J&.1 0“^® Wc^O J OlAi*> 

. O 33 <it j .* 3*1 ^ l? $ 

4.1^*- 1 *j j*__J 1 4aaa£> Ia>- lil>_ J 3 J o^-*a ^ L*1 

cr'y j\yt> Ojj 1 Iaj^ aJ ) o^ o' Ojj 

j'O* <£j\-‘ O' 

,CIaaj1^.j % J IaaJ O L® OaA_5^4>5^( 033 CS^^i cl/* ^ jW^ - * 

^j Li^ I—*< 0*^4.A^l> ( vij I ty-i ^S^^vXaIj 3C?3^ (_J*^ OI ^5^1*1 

1 0^x5^ ^1 >cj I 

tXi Ia> 1 Jo ^®”*' L® o l^o.j 1 (£ lfi> AaaiJI* ^i,$**3 

t j.aaaa£> 0 ^ 3 ^/* Lqj ' j' (_S^i* 45*"« CjIO 1 ' ^Ti3 jt-gA C 1 <AaA>- Oi' 

^5oj^ aSU i 4*i 1 ^ (_fL<ii 3 ^aj . j<£-> oJj^lj txiiili^A jj&i] 1 _jU (_^l 

4—r iSj.aS’ j^a _*3 i-Jjj'j ^3^3 f jJi.A>i t J.A^ij 4^" CJ-i ^ 

J.aaS^^a^*^! (_paa5""(_£ Ia 3 ^aJ 41a- A»^J iAjjLaaP A>l+»Sb 

^ ^ ^ ^ ^ ^ ^ ^ J.AJ Jo _^l J © l£ 4.>-j LCJ j 


4aauA 






£-3 0*3 J j**3 ^—•^ll''* ^3^ 

C5^i (*** ^ (^3*** ®^i*3 3^ ‘^* J b j i*o ^j$ & kCiS^-aJ*^* Jo y^i 

4-5*"<Ju.5^^.o (_J.^* K*M.to Jo y*-i «_**] It fj£-}yA.^J\\ 4*j 1^ ^3 I Lai ‘ Jo 

•*£.j\jr* (^3**! ^i.3 %'j>- y>j £J>- ^Vl>-L jJo 33* J> 

. J*JIa IL-a ^ j^Iaw l s 1 j ^7 1 CJi^ 

^jo vj^l*.7 % jijji (c?- 5 ^^* ~) NV\A sJ1—j ^ j*3\ 

<_J l^> Lm^OiLa^ca (_£ i.A ^jmjulC- c ,i (_J Lft *.!**>&> ts\ A 3j?3 

# J J I ^A*) ^5"dj t^AalJ jL»x»0 4?1 *aJ f‘ y j t J <\i ^yS' 

yt £j&Jk.~> <_jIa y*a3c j }_5 ^j£^5^L> 4..J.P < »yA) Ij L.»jJj 

(_jLfc^«aj.p ^ 1 <_$Ia 4.i~a <_~r ^7 ^j_ L < c—>1 ^SC^^isCJ i ^-*3ij> ^Ia 3 ^* L 
il^j^CA dlj_ y*> t.1 O^cj _5 1 JlAA-^A jljoLli V^ol OyAi jl j**»C<.->' 
j! Joi-a lit) oU tXi ^aauAj £y>- *Aa>- Ij j) Jo J-l is£ ^ai^Sjljjij 



?a jo 


Fusion Jf Wheeler _V Bohr _Y Fission-. \ 





S Y'V 

# ^ ^ 0 j (X»J J Lm/ J I 1 J ^u>jb C 5 «! Iaaju* 

o^ij ^T1 j 1 ^a$1a~> ^71 4.!L*»ft>_ji ^193 A^Owilijljall \ Jo L 

^-(jLali (o \0 JiCi) jj ^1 y> ^aI* jj jl yi 

tii> (J l<LuJ 1 4) ^ iil^«i Kji.Au.5b ^ (j LaJ 1 J^C 4l CU>») 1 i Jlj l u 

oT is\j-> I Caaua) cVi 

^ jUj jjjLalll 1^) til AaJ Kj.au&£5 iSLi \ (_jl^J CLaO-aA^- . ^A 'S T »\J 

1 1^-iS*^ \ tS^dj t>i iSL\ K*i !;> 3^5-^lj 1 j Igj I Job 

jyjJ>jb ^aa^a .-i K1au&> 4$2j I cS^jJ 3 ^a? Lpi lilo^j )05 Caj 

C-S"^ >■ <iL.j i_ji t ^jjl~» 3 j ^3 otj kS^ (S^i^ 4j jJO L O'.! i» . ^ax5" (_J IaW L 

. ^aa5"_) 1 ^ 1 3 £a~> 3 A>ijol^L ^j 

ol^lp Oj^ ^>* A d" 0 ^ A-^^3 <>d 

C —1 ^Cl—* **>*j . ^*5^ ' ^£* 2 kL»» o»JL> 

<CAAtl\p*i>_AA^3.i &S" ^At'jJ.S’ y Ij ( C-AU1 1 J^a1a> ^{b l^J 

AjI pIaIp jltXiwi Jl>- Kui ^.£>ji . c —>1 i—o .j o^jiji a.SCj Iaj y?iA 
>\a\ Jfc & 13 JCJ ▲a) Ij Ij Ij IpI i—*j! *j)L« I 

CaapIao 3 3 y^> (_ 5 ^* Klz>-J j.9 1 ^a.£»$o (_£_j^O '—* < ^~ > ^ J C*.> ^ Ij j 

iIp (^IaJ i aJCaj I . ^^(_ 5^-^ >i: ' 0 ^IaaJjo aXL-aS 3 ^J^~ a J 3 -^J^oj _jJ*AaP 

^ ^pj 1 P^i^AA* o^Lol—lj Ij ^ o^Ai olj (^Iaaa>j1.j ^a^ 4,oa> I 

^«.rl vJU-aj 1 ^ ^aS A_5"c»a*> 1 ijl b—AAoJ J A.iJUs A^kd c C-aj\ 

^pj 1 oVj>aj ^.a^cV ^r^olc o^U*>l_j « j l* l o^.s»-jy_> 3 _^o ^Ia^- 

. CX-il ik j o^ U Ij^a Ij 

^o.jSl+i>\£- m? j} 4.aa^> (_>» \ Vr) ^jOJ 1 4j Ip jfe”A. aa>- j 1 Ip j^ - " 0 .? 

Igi 

olXaaaLj J i^i«Aj (_J^aI>- yL) I jl yt> ajj.A^-~AJ | ^>>1 . b——' 1 1 £-i Ip 

J5C1\ < }jj* ^p") i '* :> ~3y\ jjt-J I ^tj Axkd 3 ^ (J^iAa) Ip l) 4.5^1 _jJ j . 


> i lioJb l» Aj 3 L?li^.jl 


Sj O yJLi 


f 9 


Metastability _\ 


aS" i_^ 


b Jo b _X 

• r'> ; 



\YY 



1 o l^Le*..to 4_5'l j t Ifl C-~>i L* JaJt9 _jl jlaj j3 

. Jj I jf-Mi Jj Lw^ 1 ^_y-^~ l 1 j ,J531 aY"C —> I ei I iXj C**»O 0 J Jl 

4j L ^ l5"*^I>- L aJia-^_5 *-* «m5^A3c*^o df I ^Ja*ol_j 

tS'*\{t>5^A c*~o L j a 5"o*— jI aiaa^> Cujl I aIa.^ 

. ^ASG I ijW 

iSl) I O&aAJ I l J IaAJ 1 _9 0^ J^Grt Jj I 

(_j* s ^c£j> j1<jJLji }\Z» . <_L»L- 

j^a*0 llax L«^>.J> Kjl*.>-j I I t Ju.l5”".Ls^JU^« I 

0-|-C *—> '->•*‘“5"! —|— AjLjIS" 

jJ.it 1 y>- CJj 1 j>- ' ^ Y ♦ J?^ctlj G» liLJu ^ f4 

( u-J^CU O'-^—* *—*^y dL Lt» I LI . ^L 

o^ 1 L^T(I W<J*) ^>1 t$l**7l t^L 4.1**.*> 

: Jk*.*S^liXo ^ 1 



4 ^-_>.> dAj I j u 1 p^S" lUj o jl y>- aS^c~-I ^ajY c£ L^T j1a.iLo L~_ \ 





<X» 


\VA 


^C"f+ A 0"=, t Si« +*.UJf 

\£.j I jl 45* (_j14>Lb (u W^j*) 

. ^i.A.3 i_^-aS^^j A^pcaIj I ^^xlx \ 0 CU*j I (S ^ ^ 

(o . o . o) jAr (Sj* *5* ^x ctL 

*(_ 5 A '*‘t) C^yl_j dLxj jZ Jkj jJk^j 1 < (j\jZ < »—■> I (^IgJ^SCAx oAk<*ji 
^^“Aix ^*>3 Ojl^ (U 1 ^ J^^Ax 

, I <AaA^>-jL.i Ojl^>- jLA*a o ^gj iJji ^ ^?tx c^i 

ol j>~ (_J lxx*~> (_£^lp (^IgllxAi 1 3 tJ>-*i \ 4^* .ilijl Ixl 

Ij \kljl 3 C^VokAj 3 I JkAxijl^ft Jo Jo ^xe» >jy*3 ^y LL iXt&iXj.>- 

<&jj 3 ' JiCii 1 . k\j U £ 3^3 kjj js 0 >^A* iiJb»- j\Jj.aS 

1*o 45*C—*j t-T^-’J - 5 J** > ~ ^ JkiL^t j^ x ^)ljk*^i»^ Ixj j^oj! JIajuI^ Jx3 

• 3J3jO (j'^'^i jW*^ 

^Jt —r 

(^Jklc^jo J.JiuVll—A> ^t*3>e«» (^IftikiC ^-ojI J $ ^ k\i»- 

^jlj kT—.1 C)\ (_£ j2?> OLjI jX 1 {j>_\ ^-kliiol*.^ l^lw, &>C)53t '-^,J*J*. , -~“^ 

,5j><Xi ^x j**T> kXly li_ 33 4j f\ 4I-m*& 0-> 0^ A.1*^ 3 .J 4j y^'i 

JL- i 0 ^ ^kXs*-^ jL ^^L—pti ^>1 o^ O^x^ 

j^^cx^vj ^SCj 0 ^^ 3 ^a 5 T I 30^3 i~i£tS' ^j 1 ^> 1 \ A^k'A 

3 ^ 4.5^ t ^y* j j) ^ k4«u lx Ife I ^^ixx C<< . ki-i 

5 y->- 1 Jkiji^ ^Iflx ^olxfr jlir 15^3 (_^lglil Ojjl^tx 

45^C^*j\ ol 4=^ A Ii Ji <Jkd Vj J^g>ex 4x^il kXxi lx A^kXijI^ l j^.jJL7 

. ^ 3 ^ ^x 0 LJ 3 4j J^>c7 « Ixl t ^ 5 ***, Cil ^ c^W*jI 

^gllx 4Pt*Ij Ij C*3^^ 3 ! j& 4jJ Uax Sjy* C^SJu o*XZ> (_aiS^ojl> » 0 kjJkj 1 

0 1 Sy 2 c.s $ 3 -^ U>kX^> ^ii^AkX j! u^l 1 —•jlxC (_^LgxJ 1 4x^**A LkJ k\*i 

4x^.C> t iXo l*J 4$^t LaJ I Sji J ^ Iaj dl> 

t4> tOkAi l»i 4$^ ^ ^ l<o 1 4 Alu pi « Jj C *»<1 ^ 3 * 1 ® |t> l 


Bccquerel _\ 




W\ 

A»« I j.>Leil.a.J I ^3~'(y* jy** f 3 i* ^ J 3 I ^gbol Al*»Jb *51*13 3 . Cwl 

<>J 3 o^\j ^ X * b ^ jy ^xj < Jjb^ yl L t£\j 

c>J <£^3 j\J*y. Ojly <-^j J=~bjj X f3^b^ 

*J _5 jJL^f ^6 (^1^^^15111 J^AXJ ) ^ 1 * *I—J jl5G I J>ljl j6 

jW ^3*3y) f3^b^ 4>1 “* <>J 3 Jo ^7 f 3 **bjl a;l-*> 

1 I t*3 b* . CujI jjbl ^ j J ^- ‘ "* Oi>l^ 

3 *3~'iS* .Jy,^ <_s^-i^^^ Oj\y> j^»3 ** 0 , 3 ^ 5 * ^te. UJ I c?U>«jj jl» 

jl Jo lo ^xlo aS^ 1 —j»J *-<-<**fl> Ajlj J*5 ""(^» 1 J*> AaIJ jJaT.*.®^ J^c 

3 bJ I olji ^_J ly* J 3 JXJ 3 3t^’ ^ 3 —ob oYtXo ly Aj^^IjI 

ly I $ J>“ , ( 3 J0 ®J*L..®^y ylSJ 301 j fb>4 jt ^-O bly l>- 3J jj 03ySi]\ 

3 iJjbl fy_J3> (j^-^ y^^-j^ *—*3 * f3U3> * oly L”jl jb c 
^3^y> t^_j-i.j 1 y*:^ I ® a^ 1-33^*.* .^jb> j*uic j> 1 is s^lyL>- 

a 5 LoL- lr Jo l> A>«hl Aoyyy ^fb 1*7 J.©£ oly L“ A~> yb y b j . ^yi^* 

. j_y (wibpc^ oy 3 jfj 1 *— »jl ydo 

SjL 3.5 Yl* (_^b ^ia>*> a 5 " b A^j! ^y*** aiSCj tj.ij ly- o\f y Jo b 

j*__> I A S' JS lioej Ij ^xIa^” 3*15"" I 3»^b ^‘“’bjlc 5?lla^ejl 

jUaJf dUb aT ^ob obi yj*j oi 3 J 5 jy* 1 o j*^>- <jfy£ a— 

oOlTmiJ <by jJ <i^*^yt& jt&.+.C kjbJ Sh f 4 S’ Ou^f <3 

(^lft> 3 _y^ 3 i A*y a 5 "!^j j «XwbjfvUbb j\j$ jtj 

(^Ia 3^ a ~*y vXaaS^^a jls"ji^j jl jly-l j5l c^>js aS^^CjI 

. ^jb Axle Jo jb obj J3^" t^b-ji \ j £^y>-l C 5 *"“’ £_ 5 >t bo 

Ja*3 -Ullage} 1 l_^>- C -~>1 jljjlob ©^AJ jly {^b^oaJiP- A-t*-A oTl 

o“i, 

<yl 3>- ? c**>»l f>iJ3^3 f3*i 133I J*i b ^ksItc y jy^l-ijl 

30 ^" I 3 a J b ^ J 0 y* j 1 3 j^<oJ Ia ^<alc **A Jo Ij A a*^>- j I a5 Cu»xj I 

(^bsbAo vJj-tA ^y>cj jJu ia lb>cj \ y \ ^> J_j Ij A-o-ft C-A*AP- 3J3 Ji***o li 

ai 5 "CUaj I *Xa 5 ^jJaj I J?lkf>tj I b'®^' oYL>- t£jb.uoji LI .jo yj (^yi^Li *0 
3 Y^» 3 L L^l jL«*i t?L ji Y-L • 0 **ma) i fiiXft L* 



\a* 

^3-“' Aaa*£.. 2 dlj -b.a .9 OjS tX*5" C*aj1 (j^ojn i_ 3 j ~>3 ®3^** 

ji iaii , 3 ^\xj.*o 3 CUa> ^A> ^CjJ^aS Jo 1*^3 ^1 ajLa3-1> \ 3 J*C 

— 3 J 3 ^ jC-*mo L>- dlj a 5 "cU **>1 (_J ^9 3 Juij 1 I^a .7 1 Ca*a$LwAj JaA^j ^A^Joo^lib jmpuS' 
3> Lfc ^y*xj£- Aaa*A> Jo Joo CUC3**» ^ . J 3 **’(_g* Aj>ca*> Ol JoJoi I 

l—ll ^AA I Ola S "^ g*® vIIaA^—^aJ _JjlO Ij Ij AxaaA t_Jo 

CUajI ^aA : ,53—U 4 ,aauSCu 3^"(_£\^jfci ^_> Ca*A ^^^a ^*^aj I 33! 

(_j_jIaaIaU ^j^>- L {_^_5\a<»1j» gr^^>- 4 a*j U &3' > " 3<a* .53^ ■^^ :> ' 

® 3_> dta 0 '^'“’ Aj dJ ^aau.AJ olj Ju Lu< I 1*1 . ^ Aj 3 Aa-uJCuIi 

, ^^^i^a^aaaAJ L JJi 3 CU*->\ u^-' ZjT % Jo L>a5 L 3 la) I 

dlj (^3 L**aa ^3-0^33^ Aa*** dlj Aj JLo-*^-l aS^CU-J o<xi>> ©tXibLio* 

'-‘O 3J Ij . (3 I jl in] 1 dlj (j Joi> 1 uVp- J 1 *a> 1 j 1 CUaJ 1 to 3 ^a1aA 

o j_> db ^.£>3! 3 Jo.a$C.C>^a Aaaa£> _J^ 5 >o (^AaJ i> ^3^133! ^ ^^dl> j$ A^j 1 L> 
&^^3Aj j3^ c^-^3 >EJ 1 4 aa*» 6 j IjT j>jj.^j aJia 9 3 J^i>- Jkj lj i3** , (_g A j_g* Vii I 

. J3** 1 ^aauAJ (^L-aa 

i_£Jo.> ^7 l^jl a. I a-* <3 L**>- Iaj 0 ^ 3 j <—■3-* 3 ^ 3*1^ ^ 3 i.^ ^ 3 1— 4 ^* 5 ^ 

3J 33^»J A^^jVaaj i33* 3^ lg^.j_U j I 0I33 CUU>lj.^i ^ 

^IIau-A 1 ©l^j I . 3A>J#> ^jj3"'(^g-° CUj_ 1 J>e>3 o3liH>^ ^l^jl ^ 1 ^AA»»ib 

^3»- (^J3>:j 3 \ i-Vj \j Vj 3 aJ (_glflJ ^Aaie ^U> 4 l-u*fb 1 I jd» jA In 

oj^Jolj Ij jao ^a-j j~» jIaaaj ^aJ ^ iJ3^^4 Jlaaj3j ^aJ 1 3) Ij I Jo Jkj 

3 I3 l^’> I 3 ^j^Iaj ^3^3 (_5^3**^ 3^iA.jIj 3«»IaC 4 aa*a$j Ca^caj 

Q - cjr 1 ^ AA 

^Lg-o.jl 4 ^" JtU> ^*«2oo cUU»I^ 3 / '* , 3J ^3 A-io <Jj 1 ^jj I a 51 aJ W"3i j33^3^33 
3J aS^^jIj.5 JoJ Jl) ^iy} 1 0 ^ 3 ^-^ (_/»3*^ 3 J ^3 (_s^ 3 ^- Jl>tt 3 !^Ij jj&\xC- 

J^j Job I i^>*3j 3\<Xi li li fSS I 3>>J^3 j*o Aaaa^> 33^ ^3^" AjJ^SJcJ joi 
^l^ijlajl 3*431? c5^ ''^^^vJ^-»3J ^33® 3^33 aS^^Ai . tXAo 3^33 



JU 


\ A\ 


_p j 3 % j*\ l* <_}j Iaa j$ (W^) jfeo 1 oY<X*) 

^5% l~»^JaA^ Oo^^a jklj ^ W T > ‘ L?l j* lg*l^iolAjl 

bJujAaX^*) Olt^l^k '1 >-5 ^i» liljjl ^33 Oj IaC jyS" iXm ol^iuO , $33 

3&3 ^33 oJ~i 4*l>-L-» (jLjj^iij oIa til) jl 4 S' (c) C«ili ^£L>-_j5'"4je) 3 , 5 ^j 

til) jl J.^»5 Ia) I Ol J$ 4*«„i>-. ili ^jJO l l_> til) 

*S 3 c-iilj j\^3 (a) <£^li <s<k^> (S 3 J 3 ; £:>>; 3 * 3 $ I _?ol j ol* 



—(.ft® XxZ> j ^ ,ij^> I (_y~* l*J> l t J l _0_$ ) ^ 3 ^ ti? ^ Lc-<k> *X> l) 

«_5>AA ^>1 . ^^) oiAij oli _>1^3 ^IaJLoUj^ aS 533 (i)) 

$ 3 ^~J5 5 33 ^ 3 * j l (J*^ l j Ia) I Ol ji oiS^ a 5"^^) oiO o l i 1—^7 j) <_£j^L> 

. <aIa5^ (j~* 3 j l_> o^j *^a* l_^«« olji (^) 1 aS "$3 c*^>I.}^a .IG 
*(_s c 4 -IaaA til)_ tlj^l 4$li)_l jG* ^ l*(_5* til) jI j ^IaI^o^^) i_aa>^ ji ^)l) 
Ol t (XUil) oJti* £^jL»- 4a 3^5^^1 ^5 t_5JJb A^^Io^Ia jl (j! 1 ^) iS" 

. JOOjI j£ ^a) 1.) CUPcj 1J 

■O^ 6 l»lj O^ J cJilafjp- 

: jL^*o i3j* ^SCjjIjIj a 5^ Oko (_^lo Ol 3 J1J 4**J U»-* 

! Jo ^ j u a^) Iaj 1 {£y~^> I 3 iSy^ ^1 jitil^-^S^Afl^i>- ijljl 

£> 3 * 3 j* 3 ^ 3 1 j 3 £i\xA>i JtA^x^r oIaL ^ 3 > 3^^^J 3 ^~j* *^ 3 ^ 3 ^ 

^>1 j 1 li) I 4.) ^JlS^til) ^»^L«») ji 1 ^) 1 ^ 1 tilijl (_j* J 7 ?" 

^£)Ji$ 1 a) ^_AS >1 Ic ^c-^i)AA ^_)) JO’ (^jICaI 4) Oj_ j etA ** 1 1 <Aa>- 


di iX> (_£ 


.A 


NAT 


' . iXA 1 C-A*A5»" db O 

^ic j* 5J <dh*tf yS" L* j 1 jl ix*.j 4.5*^1 L*j OiXcji 

3 Ai dbj^i t$b*> Ui^r^« A \? ut 3^ ^/'5r^ AA 

^UiJ 3 ir 4 .^jtj^*^ilo^>- ol* 9 ^j 

. 0*0 b.i oiXibLii^aj^ 

Oj 1*£>1 jj 1 4j»cJ J ^SbxA^^y* £**>_} Cj > iJ J "^\ b ^.S^^b.***! 

('ji l^jlblll ^aXaA) $£>• b iXA^^A (_£_5_^ |*J l Kj.m»&> dLl ( ‘^ <y> ^ ^ 3 ^^db 

, #JkA*b ^(O^***^*^ (jlbl jjit ^ b ^jjib) 



fAjsCi 

IjLLUj 0_j"“'b 


oU ^1 (>J ol jb'j^b .'V^jj^A J5o>j.> Ij (jlbl^il 

t l^fls o5"" y>- 0£^S^VaJ 1 ol \X*i 1* i^jlijb 

jJ y «AJ jl;> j! J$ I o 1 j ^ J ^1^-1 Ij^o 'j& b 

O^bv.j CJJ^I o*- 1 ♦.<* ^ib XL^ t &’\) (^b^c _S 

\ r Ar Y + T H^/,si r '+ar 

Wilson chamber l» cloud chamber „T 








lX> li> (,J 


J’l.S 


U£ 


— (XiiiL lg> I ©Ij j^> (jliul S\j ^ylg^rljl 

^1 j.5 ^L.«.s*- £-*°3 O’i^ * ^ (_j A bw io ^1: > 3t* cjLg^j ^ c£i^. j t&c-j >xj.*SL^j 

. ^ ^ i . . . -*=• . ^ ■ 


\ LS - C J * — J - LS -• • — -s- ~- ^ ->- 

L^» 1 ° s j* > 3* c£ ^ 8 1 ®* ^ a 5^iX£»^" ^ ,y »j J^ia aJ ^*3 33 X ^"3 ^ o*° ■? ^ ^>0 

*31 Ja^aS""^ 1 L ®1 . <aJL» I ^* 3,5 ^°3\ 3 '^' > ^"' {_ 5 '®j^J ^ ‘ ~ 

LgJ 3 J j! till ^ft> <S3j 3 * OkiL oiXfj ^Lt^i <— > I jl^» jl Aj Li 


ji_p- 

. -a £ a3 • c'jl i*)Jlu> 



Y* J5^i 

O 3^ 3-^~-^ m> t —^- j 1 

a 5 t ^ ^^5^ A^*.' ( C AaA^ 1 I 1 ^^ ^ 1a^ I ) ^bC., m 1 t a Aa^3 

Aa*->- 33 . Jkj 1 aJt-i> jl^9(_£_o9 .Ja Lli-jo %_)}>- tilj J5 ( 4s>s.a-*>^J .J^-a-P ) 

. <A-> «l<j j C*-^l-® ( _ 5 ^> ^>-5^3 1 jl> l>jllijtt_J lAlX—*Ja^j ^.n (_£ Jji La jjju^j I ^Xj 

CjU-C—I (^IjU °^-Ca-J J X^r» dS 'I SJ Ua 3i 

sj\j <^£ I a ^1 d^5_5 J ■Ax_15^ l j^i ( ^L> ^ (_£ljb^——jt> lS ^Js>LL«.a %j^>- 

AX—> 3-0 <& ^XC-Ij _5 ^ o3j»l Ol-x r < >lx3r^J >-Xj -i 

ci^C-A *> ^33^® L»3 j 


L*J iwJ ! Ipcj CUa<oL>" aS”"I^. j j ■^ 3 "’( > _ 5 ' 4> l jL*.*«kJ a^iaS 

^*-QA tiijjLj aI ij 3 — cu-il I ^jUii 3 L§i_ 3 * i£3Jj*. 

C?3^3^} ■ *J3^{S* ^3^3*. ts ^^ lixp- J^ja j^> 

*SJ\~\ 3* j*—/» jJL> U t ^ 3^t^ A v ^ ,i 3 J (3 J ^ ‘^*5^c-5^j> <5j 




• (j I L j j.3 I jJ y $3^" v»H*0 4 j 

U I f i ^ Q « »® J O lw J LwaO Cw*» 1 I ^ ll? I ^aS 4 aa> j I 

(B) <>J L (A) ^ j I OaajIO^LiX- 

otXZi oi.> (jiiU.5 J.Sli ) ybA^l-o 4.1-^^j 4,5" :>jl^ jlyj (C) 0 3*-~t\ 

A i 4iO 4 ^ea^ (jo (_fli»3 ••SJjy® jjo L j VL (c*~»l 

L>ej llI*/o _> | Jut* 14r ( aJLftl^*»45" jl^" y*> Aj ) ^3+** 

(Ii<)®y*Ajel_>j1^oJl iS^j I ^3 I . Jk-iLoj I 

_3 J) I (^V L> (_J 1 ^^.^u5Cj (jo Aj lj jj Omi (jli>! 

^—* la>jl y ^jI . iXj I (^*J5 4,-eji (_£jly (_j.Sl.ij Afi^l^lS**! jl^j 
JjU-6 Ji(y ^=t| J (Dj^b- °y^ J t ->A *^lS 3* jy^Xi 



v\ jCi 

i_jAxi lJ 3 -*? I 

Aij1j,Xj^J la.j 1 O Ai] 3 S 0 iS' 4j I^X^I (^Iol4&j| -5 ^a o ISdl-O ^jj ! 

O^ 40,»».j yi^U 1 <_? j_jj lxi_j^ji^j 1 j3 ^Sd 3 ^ 3 J^ A 

_>—Sdj.3 4) 1 l) 4j I^z^v! J I IgJ ^J 4T yis J . lAj I otXi ^jLLaJ 

OLi> A_li Aft> 45 lyol jj j-tia>j t-jjl X>-| 43»c-.xi JLi 

jlijXo A>ca 4j 1 yLwU 4) 1yx-/l (jj ! j 1 jyS- J$3 53~‘^y > ^Aj J £0 JiSZj 

Aj oJ v-liu Oy>- • J* <^ A o5Ac A^J 1 4j U jlC ^a 

Lj ^.l L? l?> Aft4> Uj— As^^ft 4j 1_ a jl— 5~ J<^S>- 

(( jU)) aJI^cj yd ijiSCLo j <_j^j Ajjuoy l» »jj>_J 3 l^j _jjjLiitj le> 

yls^ojluj Aj yj _^d> A^ly l5dx^3 4-.AAJ Aj . y 

•jv^-j A—.^(^y l) (J) U 1j 1^5^jC-^_j-“(<^-' l^dy aiAj^>Aj_j 


^>3'*’ (jo j3-* OAy (_5"® 3 3~ , (^$ A ot ^ j ^ {ji o A*-»i 4x^j) j 

(j— J A . 03 fjSLt A«j I jl < iAa5"^a J.—af {Jjjm *j o5" j>~ 4>caI j jz 

j l^"A < OjI tXj i>r>- (J.j A^j^j (j^ijl (^Sl) 45 "©jA*j olC^ 



4lil:> (^l^$lc 1 ijj 1 _> Ixaj ^tj l-«.j jl *r 

1 _> ^ Ja) L) ^•**' 3 J > >-Xax«)Ij ^ Ia ij 1 Jul»mO 1 i 

~°j^ J^L jl^jlj OljJo J> Ij jO£ j.**< Oil 3 kXli \j** W 1 ' 

- ^ J3 1 ^3?~y. cs** l^W aJ j.\S jl (£y\j.Ajj<.> (_£la>4xxo ^5 Cj_j.x$CJ 1 (£y ol*’ 

Ol 3 oLaS' ,} 1 _^a 0i_;> J^J jl IjIa 4$llol j> o^jta- 

(_^L_ft> iiS^j^.i^^\y >\jl ^a JL?caI«-j ixijL^A v_sl*^ \$\j 

( OkxxxxJ <Sjy\) j>- ^Ia 4jIa JS 3 ^.*5'«oliu~>l (Igj y 3 j\ *^ A ) 

Ox>»3o 43* Jo ^oJ 1 ^ <y±x.A 4j^^ci jl 4>cj 1 jl L?_^^lj jL“*J 

vXo (_jl.A aJ^A.^ L?_J^ Vft> 4x*o v\ a ) C^1 ^ j aS'^.j 1^'‘ , £‘“ , L 41a;>- jl 

oiXxAO to\xx*<_J ^0 J jjASLx~> j ^ lilt? lxx»^^jx^-i 1 t\J^A vV* 3 ^aj 1 oS* 

3 o.xi o^-w V N 3 Y ♦ 3 W^l—gl£-i ji aS' i^j f 1—j ijl y (j* 1 j ^ 

. O-l o4o {J IxJ l$lw$I^> ^ij _P W 1 jjb jl (Sj^=^ A 

Ol y ^ A 4«>> Ax ZIFAS' ^_^'3 > a*j j 1 (__ 5 ^' J 1 c?l^ oiAxfio i_>ix^j ctlA^-j 

4s>-^xaL 3 .533 I ^>1 ^9 ^a~> 1 ^_lj^ 1 jl t£»X*-» 3 jo ^l&AxxO 

»^3>-^aOU**I 1 ^jS^tyA iXkiL oJ.ii (Jx^Li.JLjil.A^A.il^A jl \S ^ l^j9 J^J \fi^\.\ jj-i 1 

Ij ^S ;c ) l^ t >.SCc- C-IaS'Ij I 3 ioV <AaJ ^j.J 1 _3 tX^ 1 lib 4 .a-i*«P> CjV AaI t__C3 1- 3 j o cXC 

bj j£-xA jl f^'j* . ili jl j _9 (3*93 4A)UaA 5jy> 4x9 j—^ « 1 (jU>l » 

pTl 4 .I*u.A O^iAxr ^j>l^-ftj 1 jj)l> y^~C 3 1 Ji iS"\j L q~SLc 

. iXxxxj ^A £ 3 V (j-xA jl 

0 *" j ^y (ji jl j^jl 

jl 45^(^i^l\?CA (_g\ja3 jl i-S^iixa^^A (jl^j 1 J Ot ^jAxxJs C«>l_)^>jl 1^1 4.X^(^3 
1 \\J*> 4x3 ^3 ^ySCs- j^^ljl 4S^(_jl 4pc^.xj ^.x^peJ , lXxx^^a JkX^ C—j! Ojl 
!s 4_5" CxxuO 1 tj 1 Jxi ^ ^ £ lIU*jl t ^.XXAA c^ljl^ ol j>(j>_ 1 &$y 


O' J2> «*—' v-"**u*j 'V^/ » c/C* ,J -7 k 1 ^ 

_jji-xflo^A c^w^jl 1 j^y*" ^ r^ liUjlS' ilj^il ilj^i jlfol xA Ji OS'. 
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V«i 41^1*^ L*1 o*xl «-xo 


^jxA^'3 1^-9^;^' 1 —jV) aS^ 

S' A.» ,i <v~3i Ji „!v_*.^^> ^> Lx_s'Jl*Ail» 


• jjx^" '4® j’.^” 3 ’ x'i l j~ 



\AY 


XM9 It 




jjS'iXAfjSLc’j} L« J&£-j.\a j 3 O^rT • iXiiLo^ojL c£ ^>-jl f l»ei 

9 I hC^*{ < laJ I Ol j 3 o\XX£j 3 Lo o^_jj 3 

\J_ji>^& £<x> 3 ^^ \>lkx} L*Ia jl+v. a < ThC X 

Cj^^~ ^S"cwl IwXj cJJ»a 1 eOt>l.&A , IaJ I Olj^jl 4jLo (Ji.o 

^A4**A ol ji ^5"* j gXS j ^JIAamA U I (^iib^AAuA Ia^P 

*Al I oi l,>C*«0 j I £*,> jiAlilj Ia ^x^>aj Ca.»o.3 0^?" ^ ^*'{_5 a dlojji 

LjT__j o*~>I (,jtiLitil_^ 'j** 4 ^ 0 j! (_jV^o.j i 4jL>Mt> L ^.a 2 m.a^c- 1 

J **« A^J -L>JJJ ^A I C'aaaA) t 1 a| . iAaa^^ ,-A 1^,0 (J'*^w^A I %3li I 

til> j L j> j I (j^l cik_j <oU- oU-ii 1 AwS^i^w*»lftj 1 %jitiLi i jt>\^- 

^aa-A 2 mA ^L<3> 4.2^aa} 1 . CU*d 1 OiaJ^J O lj fjf ^5wO 

(^Lad j3 *5?~5 A Ojl C 5 ^~i-? IaJ I % 

(J.ACJ !.=>-<_£ J ^1 Jj £^^> LS^-^-Jr *• c 3^ J> "*' 0 -?jl ob 

J^ljU O lr y£ ^«AJ 3 ^i 0 <X> 3 j!^ OJ>l j*j" I ^LoJ 1 

0 '^~ > oOo ! j.~> dL.j _5 o<\t 3 i_3^JtAA ^Loj I j*£ C*^li 4jc«»t> 3 _^Pcj 

<X£>1> {J I jS 4j l —tS 4_PCaaS _3 1ft] I SjJkJ Jji-*.xA £ ^A C^~> JAAA.A 

4aI^| OI oJ^a.***^- 4.aa«aP> 4j IaJ I ^^ 1.3 ojlr eji £ ol S-ste 


tIU~J 1 


^■^a.^3lA J^i»J A.>c*Ij <>->^6 jIa.-^ ^.Ia jl^- jl>- 

aJa-j^wIj oOtiwA(j^jS ^Lj lj C J * *> I OfcX*J oLm) jC 1 _> 1 

O j jjga ^j£s- Jau >>3 C**^l o<AiI< jl £ J^JUj i _$VgJ jp J 

o^li jt jB ^*! j$~> JiJ Iaa j $£C j_^j B jl (£ ( - > 3 ~‘(^s A 

.duTl^, j^L>ca ^IiXXaI jib AXaaaAi dj^>-l _J 03 JJ^~j* CU»jI ol>w 

£.j.^.&> £■ 1 ^jZr- I lib ja.maA £" C1~J*U.*.) 1 ^ySijC’ 1 4.^-^JJ U 4 —J 1 
>Aj^^A o<Aj ^j£s-j3 4^j^j.jljl ^3-^) O'tiA-iJ ‘CJjja <a> 4 waaXC> 

j_^j jA.I J >«j(b^l 3 ^5 4.SClj 1 <Ji.J iAj . oJtij < j<i>ti.A^Aj!’ C-A^ltL igj I j! ^SCj J 

^ <_Jj) Laaaa £■ j>- ^u.j J) J ^ U JH C*J Le»1 

O''^ ^~6 

I u!*aa»1 ^ ^ 

„B"+, 1 I' -^,Ife t +,Hc s H- 1 He i 





olii ■AijU ^3^3 (_ 9 J.ft> _p & Ij tSj^-O 3 3j ^ 


l ^' ft> - 5 L5 < * 


$*3j\ *■* 0^(_^® 01 X 0 ji3*» js a5" 

l— j_ < \ C)jj<^-*.&> a_ 1 \x>- ^ji ^icjlr^S^ 3 \H ^aa***as 


\ r 
•>t < 




'■A£> 1 Co^jotXi Aa3 ^3 4 ji 1 (Jjliy^llj a5"^? *J3^ 

1 aaa-*> ^ 1 o£>I l«i y ^ L> a 5^ < l^j 3 jj £j&*olxa a5v1o 1 

. O^lj ^jaJ 1 OwaA^ ^A 

( L$i 33 * _/ a **’ J L<j a^j|(_jli>ta iXi lx> c>5 j-Q*> 

J_J_Afr O Uj! JojIiAj jaSCJ 1 j Ij aS"^ a 1 tilj ^*5 ij \ aS^I^jJj 

Ia^*» ^3 3 IaI . ^5 Ij o^aS^i a£L> I iAaa^^a 

ii-*.9 0JJ^J ;^)Lo.*j| Jjl oi^j a5”"lXaaaaj J iXaaaAJ 1 j ^^?"-^^'** , < "-^’'‘‘ fiJ 

ji aS^i^ < uk/I o*ijj jlTjj ^1 aJ^L^aS^ i^aa-^s^a 

^XaaS^^A ©l^j CIaa*>^ oOji* Aa3 %. ^ \j iS ^uSLjLi (^|V ^Ia j\ £*jl>- 

Ja>-^ ^ ^^j.a> Iaj _5 j ^AAjja^-^ ctlAjOjl I 4 ,a*u£> a5*"*Aaaaj ^a_J 

1 aS"" vXj Ia^^j ^3 Ij Cwl eiXo^^ AjJji>c> _J_> 

C*AaA>- ji . CUajI oiXii ^ V'”’ v “^c£^ a)^.I^Co Lo! i j^a Aaa»A> 

i_a>- C*a-^ ,_y> Va_ a A$^ iA> 1 o^^> jl»-li ^A**^lt^AA>- ^.a3^^ 

£~^A Js»^_L^a^j 1 j\ J» f 5+^*3 _ri^ o^ 

^ . CaajI ^JiAaj (^Lgi^jj^j j 3 *Xo 
kLJ\~^> Ol Aiaai Aj ^_aaa -la* J 

1 j^_j\ \}^>0 ^ ^^iAaaI JS 03 j> 5 > a5"^j ^IajIjIi^- 1 j}3 0 ^^^_ 5 A CaaoI 

. <Aj i 0 *a *>1 O^^AAl 

^IajI ^jL>- Ji ^«sS 1 J_ 5 ^ AaamA> ^jUlcLil jJuaC- 


yC)y*3j* < ^ j . j'—^^ ajl.a» Ocuicron —^ 

^a ^r+.H^jr+xH' ^ ^ri, 0 ,\ - x 

Triton -V 

m (j^ JZ L^«.^5 'OUj \>-f 

—|— ^TXo^ (f^b t^ujls;j) —+ n O T -f-- II J»^a 1 »»ja : 

: Ojl ‘ f 3 > aI^^a 

y N ' i +.n'-> s B"+ x He i * 



4aS J jV J ^ f 3 ^ ^jJ^.C’£j} I . Cui>l oJu> 

jl (jloi oiXq I ^ ^~y\ (jbLiil j>l ji 45 "|j4a~*£> OwloJw 

jl^Sjjl (£3j^ ^jaiIjjI tii.^> (jl jb..*! jaL9 iS" I iijli j Iaaui AyzJU o 

v_^_p-^A 45^ s i^j_r^i 4.S AlJ I . <Ai d; ^-° _il*Al*l^j.> Owl 4 awI.> 

.Jkiloi^Ol 4 »caaj 45"^.» W* _9_/* 3* ^3 ■^3~‘c_5' < ‘ ®*^0 3t3‘ 4Ai J-* tlwlodw (JjLiLwl 

^ilj L j| Owl £^L+a*S ( ^*>. i i oVk\Aijl 1 

c ^ _<fio Jwb a«x£> o^lj >bw W‘^(3^; ^ *5" ^ybbd^lj 4.1 a~>^j Ig-oJ 1 

jJ ^x4s*- j-> ^3 M> 3 M C) 1 3 ^XJL*** Aj *S~ c*~> 1 ul £*$ 3 

3 V ajl_.*ij (jA*jl (^b—Aji^xai &S" Owl,} }Iaj cXi b . Cu>il^j 1 jb,.^i^j.il 

(_jl ^AA^JlAxAlij^O ol^j 1 (^Xg^l 1 0 <AaJ 4aa»i5CwJ I(_£}^j9 (_^XqaJ l^- £ojLow 

jl till j vXi b aaS" J.J iXo ^^_aX& 4j 1 J I j^_i J ^till 4^bi 1 

. £*+J>Lz> Ij 0 1 JS ^3^3^ *»i 00l* • *l* • •<• • M* • •(* • *1* • *1* * • 

\ ( *«« ( *** | ***(*»*(* •♦ J_j1a.a 1 b *lX*ib}(^_>bw(jjl£>^jO<l.0^1 vXa-OJJO j_J^j.*l 

tAu^il^ k £'j}4i ^9 3 ^ 4 J 3 ^^ j^ 1 j-3 1 3 1 a. 3^ir 


c>** 


<JL?} Li jilli ( 4 aJ b j^J^aXa OO lAib oiAaA} ^llij^jnwLo }jij j^i4aam£> till 

. cXj bjj.j (j)b bo I j jl^^i 1 b 0^5" jb" 

4.Xa"/jj 4.5" ^aj 1 (_j» b .A> 4.i^X^\j}j^> ji j .a L^lj**® 45""owl 0 I OaAaJLS*- bo l 

jlVj.©.jooj Jw AaA^ OajI ij I jl^A^S""iwiljAi »A*i I ^e 03 ^- 3 * <-aXaJcai ^I^aa^Lo 
tsU^'l jl 4l~* 4 j j^9 ja ^SCi JUa9 {^ 5 "°^ ^ 1)^1 J,ft> JiIp- 

O^JI ^(j J _l — *3**^3“> \c* oljb-o.1 45"J>>^ , (_ 5 - , » Lfflo^b* 

ji l.g> Jj.I$ll I jl Ij ^-Iaa ** 1 45"caa«ai l ^li 01 >> l t 5^1 jl-^ J . 

jjaP Olol-*-*jl 4.5"^^.! 1 4]jlS !! " Ctj-i jl liiljj^-o aS' 0 *j 1 4 a 9 ^^ijb.>« 

^ AamaI J IaaiaJ 4a5 J 3 (j Ua j3 'j ,-'! V:-* c^" 0 _j>- .aA>l5Ci ai; 

_ 4 J ^1^45"^a aa«aJ Jili l-o |C-*|I ^taoI^ 4S"(_Jjji»J ( ^iaAjjl Owl 


Boggild - '' 
Brostrom - X 
Lauritsen - V 





<X> \ ^ * 

1 j Ia aJ jl j*aa 5"" A.j l—} i_3kX^> I j ^oJI (_£lib 

l»A,aI— a^SCj IgJ 1 O l*-» jl l> Igj I jlj *Al5^'^1 J C5^*" I C? 3 lAl^- 

aXa-J^J 1 J £M3 $ £ji_ 1 . A jL*> Ajl _5 ilA* J Ift A.I—*> j 1 ^SC-O 

OjUj ol—j <^Ia Ajaai A.1 aaj^j ^IaA.I*«P> 1 Ji . ^jjl*j^A ;*a YX 

^ 1 a.1—a^jI^ 1*9 ‘“■'•y**** • c—j! evxi oli ^ lo.> jyiUli 

\« •(•*•(•»» Cum>>Aaj Ia 1^9 dit>C<> ImiA Oa«»i uuJ j) l (Cu<j! \ • « • » 
^y^iSUl Oj^jl jl;>jl> Sjjj tilj^13 3 *S I. \ Aj Owl 

4> Ia j€ jl t ^jl,j* o aIL ‘ ^ M3 ^t J3^ ^1 tiL» 

.ii "ij* s_o3jtals^l N • • • * jlj>f c jl ,JJto L5 ,< * l - w - :5 jl l_>^>- 
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{ va '•; ' - . ^.r?r ^ • L/* 

A*"- >f 7T ^ - ? «:-'5; ,^My », m-A- 

. a ;v : >.-/. ; y '■■• <f-y- ’./ 

/r ' * : ’ t/-'k> a* :'&'■& \*£ H.'■ '■/* v 4o 

%;l* •\%>" / \W# ^ 

s ^ j/w' 


(YXJsCi) 

N ♦ »♦ ‘^^jl ® ot ^i^ LmjXi ^aaA <£3jj\ 

oIX^a^mA 1 4a—A «_j jit (j) I 4j Lo__)fe r 4«.A | j I -J O*—A (j I ^jl^A I o 

^ J Lu) j I cXaa I 4?T ^19^ , Jkj L>.J ^33^j* ^1a.a—aL 

l_y» J31 J 1 —°l^ Ji<X.O L?l J* ^*1*) 0 -0 ^1*0^ IJ LS*^! 

. ^1 Iaa v_)U»i X • ♦ ♦ « (J.9 IV 

v£X*J ^JU* J.) mm IP 

« L»j ^A ^jA.jj>- IaI C*—*i ^AojIaA^IaS*- A.^JlS^« d-l—j £ t ^“jlU^pl 

AjIa ^Lo£ . tj IajuL>) I A.>tJ | J | y>- I O Ul5" Aj c^ Cjt^ 3 1 "Ali Ia 

€ tiL*J I > Jlj l*A .l^x— aJ j^O I vJIaAA^iIj IJ l^.—i 

« I t^l-e> 4x*0 ^g)u>£ vJLaj>.I—'I Ajl ^a J jIa 4aa 1^ (jl^xC ^1 I J 




\M f tU 

— ^ i-o-C C-3^ *a 5 «dlj jj.i.S' jj 9j\ iA.j lojfA 1^-1 

^iloJoO . tii.-wL t> jd ^ I j I . 31 , j jljJL*.,i aS ~1 4Jd»Ai4j Lo 

J ^AAUj _jlkX<L£ (_^l _j |.3 ^Oj.AJ^l I_*r 

^jjSs^A+*9 (jj L& I 4^5** lit 

. I 3 1 ^J|l.a.djl J>^£-L (_£ lib ^ l&4.x*»»fb(Jj loxj li 

jl cs^jb ^^m»a j^k) Sj\ j^4.l ; ^j ^a.7 1 (jl jU-o.j (J'jj ^><ao y?>3 

i—hJlI^ca <d>V<A,o 4 ,aJ liax 4 .aa^-jI uXx>-^<b c iA.t.U>t, oiXi ^.$1, l 

^ 1 -oX- 4 a*5^_j 1 iXi^j 4.S^^fl.S^ j ( »a*4»j ( 3 _^l ,3 __) Ia.u, l lib4.AAu.ib 

. Oua’I^ I ijTj 

d>lj3 <Xo lx i ^71 (_jl>i> 4^15”" CUx*Ji 0_^~ 

Cii jl i_-^- ^-o aS' o~,Lqj I ji£l]IjL < l^j l^jUjjj Lgi^r_5^i_jLftJ I 

^xO t £_j I 03 0 *il ^-a-> I (j) j I J$*C- {\SC.Lqi l^j I 4j j 

dl j ^ 3 ^i^x 4 aau£> 4, ^sIS* Sjliijl, Iib4j^l^,v5* 

t_jl>^> A.I^lS^ljl j t_ai.A 2 >tx (_£l.g.o.J lc£li&4A*uifcI 45"”I Jii 3 

ji C—^j^lxl . j_j I Cwul, (_£_j.A.g, ^1 a>- £til.o ^ 1 ^ 01 iLgjj^j_j.j ^aa.> 

Ol~o.xP-l~< J2 1 vJfedl ^a& f^> iXli l^r^x Lgj 3 ^j OjT? l^Isl^x £}*+& 

j^ia i aS'^{ b C*S $ 3 4.1s lj ^Ijl Oj^^au C-A^ia^^ . JkliS^^^aj Al**.to 

^Ixx) l.a."> Ojj’H C?l4.x«xfl)jl I j $j7y> 

4.S^O..i5"^.©J J 1 j I^^*1, ^7 1 4.**uftjl l_^ ^Js _ 9 _jJ jf> tail li (j)l 

• ■ i -9’"'(_S'° (Sj£ i> I t^) (j^ J I 

Ot jd***-* (^l* 4 ,x~i2> C?l J 1 Oi^ 5 

I J5 2 ^Jj^l*i (j>3^*> (Jjtale- 4.1^*flsjl Ij l^j y jl d 
•|*i^'^'(_5' 0 ^ 3J ^>jIjAjI> 45^(_5jI^jL (_^lA4.]^15^^5 ”^aj 1 j jllS 

j^\ . ijli >-3 J~1~jj <>iljl XLSJ* (_s*'j 4 ^ 0 1L 

^jj|_3 >Axi I ji 03jti <£j^- i-3 (-?W' 3J3* 3^3* '~^?~3 A ^ <-d,l, £j^L*a 

<aalX> C)3j*> »jlr O3^ 3 * dl, jl C)3^y j* ^ fU*J 0^?"l j J& 
_ , l\*J lxl> ^ *\V iAaxS^ ^3 > ~ J ) W" 1 4^" ^ => " d>l^^ ^j., I 



vXj LoS \\\ 

j—* till 4 5" j.b $ iXi oJL&l^s*- ^aISCj ijt^ke. (_^Lg3c^j 

jSa 4JLu^j o^l^o jIiAaaj^ lXD l^Ij &$" Jj£> Jufl>\_^>- _il >3 Ij 

. (AaxS^ 4.i.^j>- 1 

*a I j ^ q'i y* ^>.lS<.7 Xi e^.j.i\ 45”"^*j 1 ^y> l^- J^'Sl j db UizS 

\ £0 O^fjl 1 j 1 <-^3^3 ^jji a 3 ^ 5 * 

\ J> I j I ‘ sy o'-* >>• :> ^ <_/ 3 ^ 3 w r J -I®** ^< .yd-P 

_il >3 4*.mi_jJ_J Jxutj ^ajIaaj ^jn^J ! (_£VgA^u _j Lft> 4-ftli^_jj C^VIaa Id y j La9 

4l.il ^*1^333^* 4.S” \j^ ,3* * C*^l*«» ^oUaij ^IjiJLio (jflfi> 4lij j2> 0 I 

o J^aIj ^o.j 1 4j l.® j)S V^o.x* 4^ .*1 4aauA> 4i L» jfe” a 5" jj 1 ^ ^a jJiiL 

( < <S $'^ a - a ^ ^ == ) ^ V* \ Y v3l*“j 4 —5*” i (jlft^i 1 ti'3jlj {JZL+.ai 

33«" lu U . Jo 1 C-»*»iAo tJo oiiS^O !-<►-“' 1 ^XmI l ^ V 0^* 4i ^aaJ JJ 

J Jo j-a*C- dlj 4 a**»A> 0^-^ ^-*“«*-* (_ 5 ^i ‘ (jlaii 1 J.^.t ■ i 3 = *" ^ 

C~AaJI>- ^oJ 1 ( Ji^S\^ C-9 4j i l,o j-a> Pj^ 

Jojli ^_^Cj 1 ^a^aaj jIj < ^XjlevAi Ij-o jj llLjo 1 jjl y iS" t 4l*-fb Cjj- 5 '" 

£j Ln^^j ^a^JIjIj £ji_ 1 3 (f ^ 1 j_j!4a^P> ciljjL i_ Z*3J l^i ^a.7 <it> ^ 

^ 3 1 - 4 J y . jj ^1^3* L^t*" J^-i^ C?^*4l*«^j P3f3J (jj i 4T 

j 3 j 3 ^ —l (_y ^ i j sy>- 

. JJLj_ 1 ^a j} j JUej i\llt>^ I C $ J^-i^ O ^ <J^P 4SCi I 

I 3 Ji b>e) j I Ij tj li£»j l J-O.P 4?ci i 
jJkAJ I 4$Ij l 3^ (J*** O ^*“ J 1 liii 3^ P3=- aS"C l~»>\ 4l^lj^j I o»-^1 

. (VT'J') j <J>3y^A A^sjZ) JkiS^ 

4^.} 4 S'CL«~i\ Ol 4 ^«iaI> i^S jIa ,j laxLi \y S ^U- ^ A i ^1 

L ^* 1 ^ ^ 3 ^ C^>3^>-^/0 < ^j.9 til> 4 *.aj JJj Lo j ^a^JL-* 4l««it> til, 

l^ilojlj CUa»a>j,>19 ^ OIa*ijo I ,t\.AAS , "^a 3 ^ ^ L? 1 ^ 3 J^" 1 ^ 1 Z ,J l>- 
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P-L. ^jIj.—* 
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£3^- ^ J3L j ^ A> I 3J0 1 3 3 <_.^-3^ 

|»; J 5^(j^ A ^(^9 3 .33^ *Ji LliiLc-J 1^*ju.&>{j LoJIp- aS*^ \.tb> x>-\ j j\ 
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Ja-uj^A^ 33^ jto I 3I 13 ^3^3^ iXiS'^ALa U3_/> 3J Ji» C^;>- j- A 

-pL» 03 ^ 3 ^ *^i 3 ^ 0«>l oVL- cs ^_^3i 1 fi^^i 

^ix^" ^ (._$* W* 3 _^ 3 J -L-j3^^ o<J£ , ‘■—•^L- (_ 5 , “ i *- 3 3 i 3 .>3^ 

(J^L^I OJJo 3 01 (jHxijI OJJto J3L ^■^ 3 “'(^- ls 3^L? ( 3 La-^LS \ cL^ 
• '““■'l o^ J1 3 1 t^ 40 1 jUill 33 A. 5 "(_£ 14 o Lc3I JoUo ^3!^ .^I^o 
C>33^ jljl jLit.il y\j.> a 5^U, l^ltr^Joj %s S 33 k Lp> . Oy>- 

^^{_S i W* 3 Jr* jr* 'L*^3*-° c.A£ iS ~^*0 L Axitl^ 3 IXaiLi I Jo L Jo lo ^toi^sl 4 . 1 ^.ft> 

UiL . ^3^ ji^3 o l_£L~o 0)3^ 3J Jo3JLo jlait.il A-ac^Ii 3J 

4^3>io '-^■ UAi . 0>*J L a 5")}U> A.1—A jla^.i 1 A-^c^Ii Ji A5"^33 L5 >oJl < Jtp.1 ^aSj.7 

(_5* Li* ^3 J 3 * (c—il ^J^ivXai 033*3 }L*C 4 .j jJL* Ij 1.} 

3/f.J" ft> j^ ^axo <J~*lo IaA-a*^* d^>-l ^1 J>*> 31 .^^Lo iS^ 

‘-L Jjf'j-^O^ ■L**<3*-« 3 >Lj f3P^3^ A.I^a jlait.; 133 < ^3^ £3 L- 03,3^3* 




cO- 


(C)3j>y3* <jjU~il^ftjl ^*i) Ojjy 

. 5 y Jtftl^>-^. x*Laj Jx-j^a-o ? tXC- t lXa> Ia j y £jJk.ai*> 

CI^uaj* JjV l^ft it ^->.a5^ ^XjI^aa ixJjp Jaj 

,_^.i»»J jl $ 3 ~‘{j, A t^loiL* •> 3^3 ^ \j? 3j* 3 *^*° ^ 

K>-J 2 A.j ^jl^ ^ 3 ~* Cjt^ &*** 0^ A l • ^J_J3 l C.aj<Aj 
Jx-ij.Ia eiA*.i y*> $ l*4.1 a*aP> jl ( yo Ip- ^ 3 } (ji^i- 1 I .ibejl ji (_5 X “^ 

Cu » S 1 $ tX> L> . tXJLj 1 ^.jo ^y>-y fj La^o l J..*C fUciljl^ *5*t$Ljlr ^[y^yy 
y.3^) ^o.> I (_J Ift c^3 (3 I y*.t l^J $y 3 * jf\ ^ 

<^slksl>- . jixjuj 1 y£* _.ft (j 11>.^ ji tiljjl (Jjl.aii-.jl ibejj 3 ^ 'j -**Cwl 

23 ** t C1 A>A_»»>ft 0 *C^.**jI> i^ 3 j* 3 * { 3*^3 ^-^"*—-•>*< 1 ^^^aa 4*ua^£j 

l> 3 j^sbtX> A,I*uA 4> 1^ ^ 3 ^" ( l11aIJIa.aai (£jy 1) y>- *•> L» J& jl y J»a9 

$ 4jk*uft jJjJ Aa^>- £y> J 33 ** (_j\ Jb (j I 4 -aOj 

Cj JJm3 (JjlaAj I ,J.^C.ljl Ca3 ^ (Aftl^ScJ ^kJS' 1(A> lj l.gj | jl til-,J^.*ft_J 

y> \j"(3)l j** & £3$ ^3 1^-^j l \Zm&> tjl^A5»-L*>^lS^(_5j^A> j>1 

- 3 ***° 3^3 vioej ^ 33 A ydC-yj\ jjliLijl (J-o-C-j^ 

. iXmIJ^A (Jk/>£7 J^vXmS 4.J ^.JjLlJ ol^A-O ^2>-1jl t^lft 

l<jj 3^*3* CZ**^ L5^i- , ' i 0>*^ 

tjl^A-* lj 4.Av>4< 1 (C iXjt.J.S' 1^0 <AcLuaA Ij {£^ 3^3 

3 jZ jj Juoji Z) I ^**1.? 

C)3j i 3~ > ^ Ip- £j*-' j .?T35 . ti-ilj N 1 (_5'° ^3'*~3* \ 

(£ jl 03 J> 3 * V 0 X ^ 3 ^ = c\ J Oo 3 **^* l Y* JA l C^yy^LA 

^ft (_J Lgi Jj jJ jj 2 l »X*J iS^ 1 dJ Lssaj^ l Ji S CoJ l tXl . Jj 1 53?"3*. 

^jt >^3 V l^"( Y ) . lio I { 3 *^ i 3*£- lg3 I ^ l iXxj i a»> IJ.A*o (_^_j 3 ) u ii i flj 

3^ 3jZy> 0 l ^fi3^-i <SjZ ^<xlc- ^S^ijuJLS^ 

L»iL> I ^ft j I Ja.? l^- 3 ) h~~>jlA 5 1 i\aj 3 <^*>33 Yo 4 j (j lXi»i l iXaJ y 

~‘ 3 ~’(^S A l ^>0 3 * O 33 Zy \ • • JU ^j.j_I Y jX 4 j 

1) C^l-Jj^*- <-Xj loJtijl-U>-| t3ll.A* cfl^J JaA9 ^liAC-l ( y I — \ 

. iAa-^S ^a- 1 y* * f C jaJIj S - 




0 * *3?~3\ &3j>y 3 

jiXai l^j I ^IlV*j A S iXi.5"^«>j jj offc- iljou Aj Jusji 

I J ^_jaA-o. 2»- ^j3 A.!*».*>^"6 J 1_^I> a 5"^_^-~'(_5 , ° -^^ij 

aS* 11 3 wUf Jjgo l5^aS*; 3 J 3 *-kbeij IJ-^ .tXli^l 

■ |»; a ^c 5^ J-* c?3jlej I Ls mS'\j Cjt*T 

<iL Jau*»j —> f j*^ Ja»J S^ J- 5 3 t£ &5 d ’ i 4 "*^ 

J5 A—S' iSjjo lie ^l^i I 0^ A J> aS' A>c*lj lj tAjl^I.® (J^^Ptj j 
4)^Cj( 4^* Cw( jf J Jsa3 <Aj jli $y?~3 C«x*a1> 

1 Jf Cwf OjLx ^)f ^ 4 ijjU^JB ^j-C-CwO 1j 
^jjjJjU^jf ©jLI^-j <LTeff© cii 



Vf JsCi 

^Jtia5 liL> ^>JS ljl_>^5^^-- , 0_?^>_J J oh aL—a5~ 4,I.i~£> (3 ^.>tj ^115^1 tilj 

|‘l^L*^> j L***j (J? <A*>-•C*~'i o«-Xj jIp I olaJLj 1 <oLa (S3 

<JU-j 1 iA>|^XjJj I^X-* (_fl^L«.j l^jj 3^y ©IiAaj Ji li ^xla^j _j| j ^^S- 

iXo l.w j t S~^J ^ 1 jJ&3 


Jlj Jl3>- (_£ 


1 JuJ-oa4.,£.a.oAj OwJ b>-Oj_j-«2u Caj-aaIjj3 X VO^^a>I j^jl IaI 

nl'<M<i jj Jn (JjLft.ii) I i XVA Ijjl fblj 1jjl j^* 3 3^i^ ^bj 

0i ij (xrA ^ Ja) 1 jjl <X«a ji jV jX V 0 ^a) 1 jjl»Xwa J> * *-“ < l f^3* 

jji»> l^ib CaaJJ^ t CaajI ^.*-aa1> ^^a)IjjI I J^A-Oj_^^a 3CJ j ^_> 

f Ja) I jjI ^ 1 C^*JU> . Caaj 1 jj<_J^>- y~> £_) Ia (—> I 

LaAwj iXjjli >3^3 C**AAi>j.i j^aA O jj Jo ^a (Jjlfti*) I j, L.L jL« ; ^ tro 

( J*'S\3j$\j> ^>y «S* C-l JU^C cji^b 0:>_^ 

^a) I j j>i*.j Ia jl^jl I (_jl^» A.^3 jO^aA jlj oiAio^j b j 

XVA^jajIjjI ^jfSLx-^ (^Ia^aaaA j! I^J 1 (^Ia4a**»A <Aj L b o^IaIaj! XV 0 

. ^ ^Zi XVA ^> ja) 1 j^\ ^5>-ijA^j| (2)t\il»X»- ^ <£j^ b ij5^liX>. 

\j\jf$j Jijfi) Caa)I otX^^ll \i bo j£ .sljl ^IIaaaJjs- (_jljJ & (_ 5 ^ > 'fo J> 

1_^ {j‘ 3 j 3 $'j& b>CAilj^ Ia . Jo I oiAa*j j CaaaA 4?!**) 4j ^bo.C_J,> y *>3 <Jo 1 4*aj _jl£j 
jl UJ j** <_5*^ <J>* L»»a 4,j j.^lj 1 A.*] UaAjL<*A:>-b 

V^u-.' 

« Cam) 1 (_£ J I _^-“0 J LaaaJ 4.11aaa ^j^a)IjjI o y 3_j> \ 3$ ^aaIaua ^5'\>Xz>- 

Ij I Olj^jj*.) b}) I ^ Ia^a-LI) ( j? I ^»Loj fb" CUaIa^j Caaaj ILo-J a 5*"1ji j 
I (jil ^A) 0‘yil=>-l l.gAj . Ca^Lj IuXS»-j^J uXSljjl ^AAAACJ^AkA.^ b 

k>-^i b . CaajI ^^AaJ \jC Igi I j\ iJ>L>_ 3 Ca-1^ I 

k*& j]ki ji jl (5^ y. obCi ^ib 

jl ^_ 1 \£3j*> oIaIaj|_ 9 (J>AA.5jl (^J3 .a1 Jl ijlw IaaA A^CaajI OlXi 

^a**a1>LoLa ^ ^5 ji <^tAo^^>- js £)31 C^^^-bt-ii AjtAoi <^31 I b ^_^a 
. ijl j0Ai.^£.^> \j L ^.*o\ { JUsLi oti^<lj.5>“ (^I^ojI C*~>\ 

*A l?^aciI5>ca ^ ^3 Jjijbvj 1 jlg^.rl (^'*° ^ cV 333 $ 1)J a Vo 

. I <ib ^A ®jb_ji 

^ j—z*' «-3^a^-I C-Axfl>jjb 0^>" 4. r CUajI 1 ^S^3J £}*" 1 4_«.A uut 

_^blol 4 .L>-^a tiljjj> |*aj>^ I^Ip-Uj 1 jk>- Caaj! j.j 3y >_^ 

>33 T CIam»Aj (^Io^Ia jbj.fi >3 I jjJ^o-A bb jb Jo b J CuuaJ ji lAj 

JJlr jbi^A>- e j.2»-Vb t IaI . iXi>L cIIaaai i«J^r 3j*\ ^j^aj j 

, 2 j 3 I Caa*hX> « 3 .Sh b (jd is»- a jl Aj b ^5^ ( X V 0 {*_JaJ I j_jl (£ 



\\v 




JU 


jo c 'C.J* (>i^i C - Ui * 3t 3 (£j>^ 

\jJ>{jf-*~ i 'Xyi'y* ^=-y> t y. ti l> \jj\ 

U^> 4^aj 1 ji . j_^a1aj CaajI odi e<X<..®lj ff Ob^AA^*f 3> I 

^J/i ^ ^-*" ^ j A 3 ^-Aaa ^-o Tj A.S'^ 3 _j3 Iaj 5 Iaj uXi 1 j I jAa>_^L> i 

ji aS 'I j lg i j^jj j 1 4.$lljljl Clwl OjL-C LjLjI 

t »aJ ji £j.S L> _5 >\j.jS' ft - A (wJJl>- lX5 I OlXa I Wo f (j IaauJ I 

*A<u»j ^(_T“ J • ^ j_5 , *0^*^3 ^ ^ J<-^ 1 j' KA i£j < '’! L> ^ Ax*ijjj liuo 

AJLmaA>Ij CXm ?^9 A^L) 1 jl l^i _J J j).} aS ’Ol £-» Lo aS^aaS"*^^^ 

«j^l>«aA_5 \a.j.M3 X Y* A ^^aj 1j_j1 <^i*t> A.I***fi> O^jsjl lXaaWiXo l_j XTo ^_^aJI_7_jI 

^L>- ^5" iX^j ^a^. la aj ^.SCa-a ^,aC-^a| _jiA> ji . XZi^jA A^aaaA JkO 

Igi I ^litl Caoa^ 9 JaA-ij X V A ^ajIjjI ^Ia4.Iai»A S^9tjl.*.c| 

• ill*** 3 l xr 0 ^^aJ 1(^Iai4aaa.^> \ £ • 0 1*0 1 X*5 <05"” I ji j (C->9 S'j 



va JO 

i_M^ Arc?3ir :< j^i; l^y^J^xp-LUp- _ a 

_?-i cS3l L ^?“ (-^■ ;=> " 3 o< Xi 1 j t3 Us> 1 <^A^~ L *i I 

(^I^J^sCIa o^ 3 j,£j >xLi ^a 1l\>- jllj <3LS=>! Ca-®— 5 

XVi^ l_^_j| (_£j>U j jla^A 3LUI o-r I j c*®-~ 9 iAaS"^ |a.^j ( 

• Oo 

'^ J ~'J 1 jl 0>> ll^A tjf 3 j Ij l^j J^j I 1 i\>- _ t 

V-^Jri I C^ljU 45^ y ^SCIa joi ^^^jAojjlj, jLX^a^Aj^J (^aI* LuLa ajy>- 
C^l^j U_J>- • l —®(J> ^-X.~-o 0<-^ Ij Ju,^lj ^X^Ta~j 

(J^SCIa ^;^~j ^aJ (lf~(^I^ aIapIs lAj l> ^ J~>- CjXt, Oijj\ 

^CjoSCj^j (XVA Ijjij XT<5 (»^Ai Ij_j|I; )ai^o jl ^yjj-3^ txur 
O I jl ^3^ 3^3^ 3*3* l->aj ^ j! ^9 

• (*i 



tv* jo* L <j* \ ^ a 

1 C) 3 ^ X1 iXxl^j I J XJlS"" ^t> lllsoS' L® j 4.1a*^« ^j 1 js 4—5" ^aJJa.* I—* 1 

. Xjli l<}j 3 * '-^ *^* fr J"** {J^-***l 3 CX-lo^Ul- O^jjjljj,} 3 $ ^ £~~>\ 
^1xaa~<1 J Xj 4ocaa3 ^jIa^ajI J^Cjl 4—5*0*5 ""^>-XaJ (^Lgij^j ^3 $ 33 * J5 

f 1 J. 51 ^**^ A.S’&jjj jj ,J.i IftAOji 3 ou~j| ^ 3 * jjj 1 1 •^ a '^ 

. .5 j l X3 I ^..*^1 Xj 1 J* 3 * iS’^S’tT 3 Xa£»SC.J XVA ^^aJ l_^_jl 4 aauA> XaS^I—aLjS- X V 0 
\T Of^lj^l jl ^a.qj (^Xo-Ij XY^Af^-ol Jj\ ^&1 j -Uaj^aaC-Cj~*L i£Lq3^j7^3 

(Sip 3 Jy X V 0 fj>*3ljjl ( A.S' C-AAl 1 ^gx J Ia-aaJ 4.1$li 1 j 1 Lot . XaS^^aj <^3i\^~ 

c>A • xiS^^l XVA ^^Ailj^ljl ji#* ^ l*>■ 1^ jjxiS^^a^ 
6 JjL 33 s * °t J 3 > <jta-£*3^ jl L^LgJj^j^j iSj> I jl ^£*0 ^aaau.3 

t ^aaS^XaS^I j LgJ 1 cS j>- Xaj L$j >33 7>m 3 I (XVoIjXVA)^ a3 1 J 3 1 4aauA> 
^^.ajIjjI 4.a*»aA ^a&J a_AaA:?cj .}!_>j jIxa^j Ij W* 1 C5^ ao! J I_J_ j Ot ^AAl ^jAJU 

^jIaa c?l^/j X V*A ^^a3 1 j_j! jl iSj^*** < caaj! c-aI^I j} aSL> 1 Ij «X V 0 

, 1 i xa> 1 y>- L^J 3 J> 3 > 0^ j3 

<^jLj j fiXfr x5^Ca*»»aj I o Xii oli C-a£ c>j 3 j m:> ^ c?l { 3 ^ S* 

3 Xj j Lai^A jjjAAA (oX^fl j \ ) (_$loL*J.} Ij ^*aa 1? f_^3ljjl <Jl>-jS' 01*1*9 
1 1J Igi 1 jl (_£.>lj j oXC 4$o I 1 J C-C^-a) <oL* ^j! 

-J] jl xIj jIa£ jl^j (jl 3* (_5-° 33^*** (jil L?l^ !_?■* Crtj^-Q 3 . • ->j^“* 

<s\»*3> V\ «J'^-^'J-5 • ^ j\J^3 (j &-*'** 

£>0aaaS^^1jI S^Lo (ili J 5 A. _ S ’1 j 3 1 4.3 1^ jl XiiL ojjj < _J.a£1£a3' aS'Ij 

• o L o<\'S\j> r 

\ jY 4_5^ ^ xro ^^a 3 l_J_jl (-^-IaaJ a_ ) J3 3 jj_ 1 ^aaaS^^j jj^aj 4_^j Ia7c«A> 

i£j} Xj (j Ia^aJ 1 4aaaa£> ^3^ ( X*0 ^ySLiL> Ij ^AaaI? ^^3l_Jjl >\m} Ji 

^ (XA^jAAkOti 1 j ^XtLiaj (_5^A?ei j jjilS^l^ (ilj jjl^j’j^a^ i jl^ ^> 3^~3 ^3 C1aa»i 1 
tj J 1 ^gA AA IaB 1 , i J?cjj0 3 I 3 ^ j1xa^.j |»j 1 4aauP> A> La jls^ Oj^^" jlj^i 
OXx-aaIs 4f r iJ^l (Sj * 3 Lip Ic^a«^A j»aJ 1 ^JaJ Af c—*; oT A^r 

(j^jl$~j Ij CUAaA^j^ .Xaaaa>Ij 4aXi1^ X V 0 ( 3 *^ 3 ^" (jLo-^^ Xa^LaJ 

4.j jjXjijlAAijl o^Ia lilj ^XfrLaj 4 .^caa3 &S~ ^J>Yq> 3 jJ jj 

Iaa^j 1 4.S^ 1 J) La; 4a*AA> b j) 1 ^Q-J ^ . Xj leX^I 0 >a>>Xj jLj_^ jIxaa 


Jtr 1 

»—) 



m j-i-fju 

• Aj (J IamJ I \\) 

4^"0,A*“^ tSji^T 0^ Ij 4 .j^.^1j_ 1 jl Jll* _j| 

f 1 J,?l 0 i 3 ^ I > j'*' ^ 5 * » J.=-1i 

S^lv» ji j&> Ij tVj i Iaj Lw . 0»>! ©<X“> -Ip^Ips* o \\*j^ ^ I j I oLoL 

XVA f ^0 l jjl ^ ^ l— ^ > 3j 3 3 > “^ c jl ^Ol^-T fl_;l 

• |* J j l**’^J“*-® 1 J t^AC-liOJ (Sj^^3 3 j d|j_ l^l^^jP"-! ^-aJ L>“lj ^a&I5o Jkj 

l>eSCj j* I ^jl , i\> jZ>^a X V*A 1 j$\ [$) jjjjj ^p- ji ^ —»> jt 1*1 


c* .&** 



Y^jCi 

J I (J^a-wI CJ 3 (J!a>u.'| e'A_j J jc»») uXO l* (_£>A_>• Lj -i_jT j jj^zi 1 

(_£lg-o~)1 ) .OUT (“1^1 ojjl* O^j js a5^ ( (£3 jJ,j (_£ 1^-o.J I ) 1 J_jt ol*.Ja9 

4X.~u£> cL ^9 lOio I jl 4__5 U3^? J 3> 35 - ^—> la»A-i ol.^ (S Ip* ( Oi.P-^5^ 

J^3.i 3 '-^J 1 o Jxi o<-X- aJL 5 _ ”f 1 J t »P La_>I 3 l -^ J 1 otV_i J 1 - 45 ^P" y ~^-^ ^-*.il9 ?3'~ } 1 j jl 
c iAa^ {') 1<w,a^ jl o 3 t j J I i C L^aj 1 ( s Ij 3 3 3^*~ i _^J 1 

_j|iAA* <XL~>I J3^ _>3vIj J) ol-*.laAJ l^U 3j^'i ji I Lj . O-**^ 

&S~ < \Y^ (*^'j 1 \ cf l* A n ^ j* 1 ^ ^ ^ ^J IaauC^^jV^ 1 

■ ‘ j\ s^- 3 . S33-* Oil Ji 



<S J- 


X V A f 3t* 1 33^ a1x>^^j CJ3j* _JJ 0'^'**’ Ax3^^^j A _ S””^ 1 A?exxi 

X V ^ ^l*i vZ***>l <Sj* ^3* 3j* ^ il) 1 ^® I ^3 : 3'3t Axxi I cu^j 1 

lj .5 C*.£o 3 lAilj^^i ^ kAj Ap- Alxufls aT olVIj oiAj i LI 

1 a 5"(Jk» «Axj (_JkX> lXs»- Ix^xij ^xaxC Axw& Aj OkxS^^o 

( Pu TT^ ) p>*3y^Jb AT OJa^- ^c^*a.A j*a^c & j 1 . c—1 M 

S- P l • dwl ^Jwij YfO J®^*3fj,$1 LXwrff OkAw OAaaU 

ol^x-wl XVX f3iJ3* fbj <£j^-*t> j.x.xS'" I ^ol j XV A 

^CamjI j*& a£ <j“\ ft*’*' 

. j£( rrr vsioju ^joj 

.9 ^ X* 0 ^i.ii.3 {jl—iuLi I ^^xi 1 j_ji 3 ^ A—5*^x5^ *—-■aJ j-> ^.i li 

c ^g-cic J>«?f4**Jf » ^ao i»-ji’ wf r I j ^*5^1 ^ <^lft> “j^ 

j-^IaXJ f j J ^***1? £jUjo AaA 4_V*c*~*3!^3 

^l«6 jkf" «A»J^<> iSfjJ jS~jA>*A ^*AA< ^ ^JjL«J JAa.0 jJvU ^jliLi,j| 

J*XSL>- OtAxi I JS A—S^xi^^lj ^.Axi kAi li JIa.® l (jb V> _)$ 

li 0 ^°j JA j^C- l.o.x:>- 1 l«siA ol^ li S^i >A£> I ^>- Jj Is Aj L* 

jljJL® ^j^sy-A *S"c~*\ oJkii ^_jj ^-*liii (_£s_Ji li jjiaLt».> 

iS 0 *j\ ( 3 ®^ kAilokXi aI^-Ix^i ^*.3 AS" ( ^x*xi> ^_j Ix^oji X V* O ^xJ 1 

J.J sAxJ 1 . k\x5""1^ 1 Al C^O«-kx3 ^ Cjl>*lxxj»-1 kj L»> >Ax^" 

0i-Xx^>-1" C*>1 >-lxx^-l 1 J.5 ^_^x-> y Aj 1^ X V A 

( XVV JjkAxJ Is ) £.) IxA ol5^j.lt>_3 . JkxAl_j.>- 

kAAl^s*- C^z*" ^ _j J Ixj 3> J5IV O«xo u ju J^IziXa |»ib 1 J 

j»x£>l^_3e> J> \jC, € JS Ai Lojfe" ^ » jl O^Aa £jA j} j 

. C-ili 

fy jy 3 Osl-*-® 3 <Xi*)j 0 ^ ix.j ^~' b-° j _ 1 1<«1 

uXxA I is OkAxj I {"^l^jLxuJ t_ 0-3yS ^^kAl iXs>~ 

j*o IxC- lx> i jj) j CUa* fl> y O . ^)^o.juo 

U . «^i jli ^3^3 ^3*-*"* ■i ^' 0 a^*> js r _5^l lAa^j ^c.C’ < ^> Ix^xij 



X.\ jp- ^JU 

NT j f I ) (^3+*-* C?! '&■+*> (J* <ilj_;£> J5 *j* J> 

^^ oji^ ^ (>i^ Jjt J&> j-i • fyjy 

^jjkj (jl(i^.jl o^Lft ^^ jJLS^iib 45 ”" ^jh : i\+jS'&j>-jj •—>Lm>- I 4 j Lol 

^?caa* ( C_5^ J ^ ^ L*) l ^5 ”Cuj I 11>U^ ^jJii I JaL^* 

(O . 0 • <*->) £}* 3^> 3 <S J* jl>cA>l ,j.j id jIa-~j S^la X* ♦ • • J_>LiA 

(j~> . C «*>1 J^aj (Ji X ♦ • ♦ ♦ Jil*A $3 J 3 

oL J^a? l j 1 (jJ ji {3t-)3* 3 {3i* k-5^ f j ~^T % 

. ^A*j Li o 33 l OjjiAj CLo-^mi {Ji X X • iS CU»>| (j I tXjj i-o ^j) Jo (jlaii I 
vXibi^^" ^jLj| *i^AAJ jl ^3 i _J3 i 3 J3 1 C**^j ^LoJ J^k^eT jjao 

Ia ^o-i 1 Ail.*^!^ ^IaoI £i Iaa aS^iXaj1^3 Ia j S^.S 3 4^l>" t 

. Juj k 4>^k 



a. 1 Ads 

ff " 1 M 1 ' 





.1C tl)Xj L XjlA>2 0^> O^-^J 4.^3 I ^ Jo^> *«-> I 1 _^a1 jSi ^ 1 

l3 '■ 1 <yA^>' Ia> jl (_£ 1 £^aA> O' 3 _> 4 5"" Jj i LX^fc'^S^- ^AaJ j3X> 3 <_3 1/W3 J IaaJ JiaA^ 

Ol> aS^aI'^ Xol . 5 $~> oJO C*S"^5»- 3 ' i^'a! Xil li ^Jt>-li y ya^r.* 

li^^\i KjS jA ( 3 >_ 3 *X.O ^jh\jJ>- 1 ^ V_j I I 3 Caaj' (_£j£>Xt (^^»1 <_X I 0 -i_^ J 0 *»O 

l_A 4o li 3 iij< tXfbl^>- ^1 4.1 1^ Aj' i Jj>-'i 0 U:^ X-> ^aaS** 

J_j 1 Oli*A«*> iXSXaJ ^aPCaiO 4$^ IjjScA (jjXgJ ^SCl,A C?i' ,J 3 .jXaajaJ tlXC 4 XaaJ^J 

. Jl yj ^a 

3 ^Ijl IaIIsa o' a5~ J>J JC> 1 j.;>- 'jj^£> \£ jy O 04 ^* JJ 3 

CUPCaJ aS'^Xa.xoJs- i 1 jS 1 jil X* t o' 4.SX1.J Cu»Ai oi*5”* 

jSCas 3 Jo i > (_ 5 JS J^-» i 3 Jaa 5”*tiXiXj oJa I <Jf‘3'j > '5 

£jX* y> (^Xgl ^5 Ha Ij I <_jl <_£ls> vJj.53.a Jk—laj C^S"y>~ ^J,jl . Jjj 3 ^a 4a > 


K i j~-t 


Ojl jj>- 4 C 1 l oi UjU. J-U; < Cwl f“3^ J 3—^ 
i^>- J.AJ Xo XgJ ^SCXa CaS^ Ja£>- ^*> < • Jo ' ^A J 3 ?“ 3 ^ o' A:»CaAJ 3 J 

O' j Xg£>- lJ Xwa£-1 ^j <1 ^ .,**...■ aJ ^uXmJ 3 £)ji Jili l«i l 

Ja] y ij'i fXl 4 X* J aS^ajXw^^ JIa^^o tiL^Sw j^jptAj 1J 1 OJj 





Jkli 1.6 2a ( 1 ^l*.uO f Jo J O^J^-J/6 (^l^j C liAJ ^gA 

j\^g>- £*% J>- vJl>- V— > I 6 _jia9 libjj ^ igj 

-«• c*Uj£l CuJO jl 6 ^I^CaJ 1 J CU*jl ( J*'^W>CJ» ^Li»Aj ^j1a>- 

b £_1 »JIajY^ Jo jl Jo ^ls>~\j JixjS'^g-e 4.1.0. >■ LgjTi ^jSt> j| iS ^a\j ! 

a 5^t oiXliS^oJoJo 1 . ( YY (J*’ ) Jo oAa^5^_j oJolj I _j 
1*> jJ 4.aJ iLx CT'-r *“0® *—b &S "1 ''O.JO^ i j jLielsb 

otAIj oJ.A^b ff ^—ijl^j £*3jZ>~ D t Jk. j—5**(^) I 4 t>^a/o ilist-jS" jL.a*o 

C5*i^° J* J* ^ C5^“v’ 3^ jb*-? Sjj 4*J ILa ^9^-q jj _J Jjlj C^aj+s. C—ol 

o Jkft Li~c c iXSjfj f^3' a 45""(^^IaC b JS_)J b ‘ tJ—<b ^.aIao vJljej 



( YY ) 

-jl^i^lo b?) jk\a Ij ^-Loo^i I lS Ij C-io 3 ( _>*“> 

/'I ^3 C*~ l O— JO ^SCj^-9 4aa^- jl Jo I ) O/oLcXi 

( -^t;- ^TljvO^to 15 Ll-J b 4 a.aJ>- 


ul jj 45" { Ji?r£ ol jj 4j jjrtij ojl^s*- 1 j £-*b» -j~^ 1 

o-a 5"j ^j I ^3 J-J ^ I ^ 1 a ^ J*/ ^ b 3 J 3*^1 c3 *3* '■^ *^* u *Ja a ...» ft > ^aIju J I^cj 

Spore - X Robert Brown ~N 




LS^ (_5i 


i_a 9 I ^ 03 ^]? b C*) U- IjiU A.S^i^j U^«j ^g9 l> 1 X 0 ^ (_£\^~ ,CX»>I jJT'^^.Pca 
^aA» 1 >^a» O _) 1 ^:>- &&- V^o^o 1 j 4pej I 3 A oU jl ^;>- 

A.jJ liaja^jt ^jj . C-uwaJ l^I 3$1U C*5””(j.13 j 1 <Ai 1 J^;>- iSjt^ 

<^gi.»*ui Jwj_ XyV* A-p-ji i.5^" oAi ^ 1 _^j c.5^j^>- L Ojl ^>- <>- 3.5 

3 ^_j—Xj ^o i_a9_^aa» ^JSo oU ^g— jjI^s*- < CoLqj jlj — 1 0 ^ *•?"J2 b 

*>•j.> Oi^ 1 ^/^b? • -P JWcj 01 

<J> j\ j 3 «®> . Jj I e lVaa li L3i^ j^3 Ojl _^=>- 

jl ^T Jji" J&j>- £aA> & 1 ^_J <j£> jl L 

. iXwl, 4.x— j I >3.s 5 3^" 3 <3^‘^ a ‘° Cj 

Aj jtXfti I A.O.& jjUiAs^A*? O 3 I j>- ^>-j5 l^lojA 

J o^ijA j£.i£$L+.i 1 j l^i I 3 JkAA^^jo jot? igj I (£3jj> aS""^! U 3 30 *5”"iXi jl;> 

J <Aa.AO^a ^S 3^ (_f Ap -!_3 03 * CJjjmm 1 3 U j) 1 tXj jL-j^o 

VI, l . ixj j ^ I j 1 ^ 1 j 1 ^ \*£K> 1 J U- ji aS^c~-Ju 1 c-*j 1 U I* jj 1 j 1 a5^ 

tS^ 3 sjZi^jA j\ j^aj Ojlj 

- ij*3 ^ J J ^ ^ C-a^Jsj cS j^- t£ilj 1 oU 1^9 

$3j ^-* U^;-°jl .il^ t^S ^3 £ J _ ^ j^ a5^iX1>|^T 

_^n O‘--’Ji oUt ol Ji ij? A ?’* ^’J^*’(_5 A Ua, 3jU*a Ca] U-^ 

U^^-U j aSUjU U_j_/.j (^_j 1 _^Iaj 1 _j i^aIaaajI (jlj^A«., ^Caa») 

iAa>U 1 ^> _ j)ji . iij jU^/s Jp_^,txSU, U 0^3 '■^aaS^^.o Ir 

iJkA^b^^jAS 1 J ^ZT (^1 ^A> i.SC>j\ 3 jl ^ij^i^KAS l-i 0 j 

^ ^ ^ J, 1 ^ ^Aib_J OajI (_ 8 aJLa3 Iaau, Jk$I_S i, Ui^SClkAJ vij 

• ■ :, s ^(_ 5' 8 0 ^ A j^ i>‘b J-> U cJU- ii.j 1 ^as 

^I^S^^AX, ) ^ILa. As>- ji N £ jl J> ^ Ol> Ji iai9 (jj'juXA? 

CaIjU Jkj 1 ^Ai ^ 3^~3 ti-AsU- oJ U«j ( ^Ia>-am3 iX«» A:»-ji j 1 

4>-ji —X » \ ^ _\ N A (3^*- ^>- ji \ £ 3 £0 J5 iAasU- Ojl 3 

c 1 a>j 1 ji <Sxj>33' j j)lxA t\j 3*) j^~} $ . tXj 3^>^a v_j 1 ^a^am9 iAao 

Jj<a3 U- JS31 j^AyO : iAaJ U^gAl ^9 l) 5 J-O-^- JUe, <S V L O J 1 jZr O U JJs J5 3 

<^J 1 yt.M3 js oj 01 3 i>j U ^as ^^ 1 j «XoU- oJ Uc, _\V* 4p-ji lr 





jo 3 ^^ ^32 4 ^-\ o x o ^ o i j 4 .»-v x v ji 

JL>-j.> ot* ^isj 45 "lxi>- . <xj Ia^-o <aaL>- XV • ♦ li ^*a—» l 

u*} *3=” t^V-^ j^y-^3 £ ?*■■* ol c^i* J_^C1 a li-iilj 

ji . iXXa+u.*.) j\ 3 ^- (_£ l^j Lst^ft \Jf LJ_j5Ha 1 4.5" C***ao £j> 1 Lai. .Ua 

jIjola ^1a..*.a CL>j\^y>- js i jl 3^ C-5" j>- ^wLj! oiApU ^xisi £_a l_j 

t JiaL>- 1} ^_j La L jir^T jl j*cl « <oL^ c^UjU Jr 

3* 4.5"I (j-a O^Ur ^ c~J ^ ^ ijU i>?-3 

l^j I <ip j 3 I js j 2 *j 3 ^3^ c^l>-ji IJ_j.$3.a tj'J.jS' <_£l^i 4 jIa 1 oVU- 

<Xo LkaA Jo 1 0^33 4,S1*jL>- (3jIa.Aj 3 l($J^^-La oVL>- ^«a*j J$3 CU*>>I 

_^a 33~*~ (J>b"_j.5 iX»jI» oiAaI> 3 4x^»j lo >ci j L £ Ju.) Uj 


. vXi^j (jf S3*~ 33^. 3 ^ Jj J 


—(_5‘*<-J'i^*“4 I j ^ **•:>- till IqJ^Oa 

tyj^ k _>J c>J 

iC*-*>i4i9j O ! £*Ja» 9 ji a 5"( 4_*.jj 1 £^£i£.j^ l—>Xj JuAo 

Lg3^^i^o^»^c ^3 (j3»- 4$"^ lXo C*A*a>-^^ , c~»>i s> 3$£'° 

f Iao j} IgJ j^^Ia £ C—>1 ^jV <5! 4.ia^-^« Jo Ifl CU9 33 ^llise-o lfl>jjl» J>1 

IaI . S> J3>ii u^o i 3>~ C-i l» <^L>- jl «-vj _> 13 J ^9 £jii33^ l*-* A^^TuXa 

$ Oj.> L».a t >^>- ^SCe 4 ;€ ; lj Oo L 4.1aiu 1—sl^i»l \J“j 3 ^ 

J5 o^3*^* •^'**’t5 A C^»caD tik 4^g7 4o 3 »c.Xa 

4>.^o .^p Cool ok\i(«^>li>' \ J*3^* £' 

f\jJC 0i \ . 53*0 Ou>'l ^Jy~^J3 4i>- 3 & IaiXj l> 3 aPkjo \3 

3 ^\ 3^-33 <— $ 3 ~ i> jl . 1 ^-j l* j} Igi I £)$33 33 S 

**>-j5j 53 53~ > l 3 A 3 4 3 ^- a jj«5lc. 4 3 ^ ^jLuSlc- On L £\j (_f^j_jlo 

i!^J lj ^ 3 >- tils*- I3} jSiH* £\33 j ^ 3 ^f 3 A «— 1 '^ 3 ^ AixAj O jl ^>- 

. i4ix5" ( _ s A C-5" ^_3^ V^ a '° < l 5*~°3\3 '^i3^cs'° 

tXl) Ia^a L 3^.3 <1^.3 $33 jL LqJ ^^1a vXaL>- S^Ia £)\AXi I ^.j 

_j_Ja*a £^±^ 13 $ I 45 "<*^33 '^•• a "*33t > j^bj l 4 SL 3 1 L £ 3 ^ 3 :> '^£ 0 £\^ J 

ljo>-^ ^ -^W J ^ 45"4^-^loj tO_^Jk9 _jiXa.j I C-~>! okJ.JLS"^^>- (_^l3>- j 1 









Q 



> 







X.v 

Lgjlol^kl »1C ii£l> Ojj l;>ta j,} IjLgJ^^Xa A % 

crt'rtjjy* ut*T *^J&3 ^ (_*j I y>-$ iAj ^iL>£j L« 

0]kX.ab>-(j<XwO I Juj La^A oL*.jLc O^jLij . Jij I ^jo js jl^J^Lij «oLo Jo I 
A-5\$:>l ^ _5 ^O jyo O_)1^>- ol>ji £_.> La <—*-**:>• 

a5^^* L^ I L> oU js L>oL^ L^J ^£LLa^b>-l,> lx) (£3jt* 

ij^«.ij|ji .Jo ^z>^> yVL oL>-jij^ owL^ij^5 (jLi**L>-l^ s>y^ 

C—^»u> ^J-* **jJ (_5^ ijl.5 £-j.La j\ £ j^jl aS^a <^jlid 

d?i^i • I^I^SCLa (3 ^"^ ^ 3^\ (£3jv j> jLis £j>\ A_!S^l^jj 

^Sl^a j) 1 aS^iXxjLj ^3^i>^.5 a 5""(3*®-5 <—J I t |»aj l,>^a A*.* A^j _)^laj < i_-xO 
{_/_^^cj tXilj jL ji A^La j jl ^jYL> (_$> j\ A:>-j,} '■X^’L oiXZ> Ax**o 

i > I CXm 1 ^j.aS' lxx-*.a j ! iAa.o..> I^AjLi3 A^*£_AJ^a (_£ L^ifc^S^jVL _j^li ,Ai l <3* 

jjLxJ lAj Lj l^AJ 1j^ . ■±^j^ LS A L$ 2+.^i <a^ a^-j^N •«jl ^r^fL oU-ji ji 
jLiSj)l j*a(jl^j ^a 1 —>! 0^“ I Cf 3^* OjI^>- A^-ji {Ja$ ^^3 ajliXil L> a5^c-^-L~> 

. C3 q jl Jj 1 Ij j5 0^-'° ^Lfljjl As*t*U 

< A*aCj Lo < A_S^tXj.A^Li 1^ ^ A ^2/j I^j £jjla J ^LS"*! _^L(jj j Lai 

ij3-L 1 j Cbl^j ^ a -**’ _>Lij y>- jLiS CU3 (£j3j 

jlltXAsijI^SkXii^a Ali>cj ijl J.>(3^ jj •i> s w aS^^I Al«.> 

oJjyfciAj (j** (iCij ^>1 ^_£> i_J_j <Jix«^3 iXx.ft>l^»t> (3 l£l* ^U;jl SjL 

. Jjli iXft 1 

.Cwt^rVU J*A ijl ^A>t*J A^-iXiLi ^jiVL ^1 oU I—As>-Ji Ai>- 

3 ‘ — Vor Ojl^^- _>3 0J 

—J— \^♦ j2 i—>^-» « ap-—|— YA ji J-Ol < aj>-j^ — j — NAY 

A— P-JZ —|— Yo*» jl ^xau»>lj A>- jS —J— V * • • 1 ^?~J* 


, ^ lXj J Ipcj 


— ^g» (_x>-_j.a C-*u3e> i\als>- ^L»l 0 LaxS>- Lj j_^Ixj j (_jLft>J_^L j 

y»x«' 3 Jii j^j ^CjixXj 1^» 3 -^jt ^—So^Ai 1 iX*j La (j 1 j^LgJ^^lLa a5^ 

Lai , iXi jAi i_xj l ^>-_5 olL °$j Cx^L>-^_J o<XaAj ^»jl Axx^i uXJo La 


Mark Twain _ \ 

. iAj 1 a iXi AZ9 J$~ a j (Jo 1 ^s>- j yjyx^A j 1^,9 £jj I j>- Cj L>- J5 I Aav& _ X 



^3 lj 5j3£xa C5* J ^ ‘^Jj* - * SlXXaS^^^ yiZo i£jj+i 

^x<-» *S\ ^»j c fcXis l^xi ^L^cj Lg,o.rl sjj ^"VL ^£>j L Oj I^s»- ^> , ji 
(^L^ojL <—•>■ aSo L LgJ^S3.j» ^L«a> o^xi c-a^I 

c^aLuajI a>-^ Jo 4j £j*\ .i_j-* j 4j l^l J-s* - 

C*-“»t ^j$l*-0 ^ J I fL^I jO (^l^i^O-O . Jo 1 -Ci JZ jl^ii ^aJ 1 j C^>EJ a 5 ^ 

_ j} Lg-ailjl^fUb j 3 Jo_j<£ O^l^»- iX *0 Jk.I^'ji J%a9 

Joii5^ya (_£ ^IxLaj C*a^Iaa JojIjj <_£^I.a^l,A.a U^o^ 5 -^ 4 — 5^,}l^a (^ > *^ . I 

<jjjl.5^jV \ ♦ ♦ * j>l^rVL o^> oL*r *—>I (_5l^J_^lLo 

Jt_fl> 1 ^ 3 w l>- J* 3 L*j jJLi>ej { ~~>J I J-*’ A>-j .5 * 1 ^ _^A L *1 

. A-o | jjfcl 3^J^ ^.-o-A^^al L>*j.»o Lifr j\^JiSi^i -L^L^a £j_) oLa^j Jo La 

53<X^J} 4j>-ji A__S^< La 1 a5”c»xj| ^jtJo 5 £j> I 

a_s-, ^>*1 (^Ia>o^Iaaj (_5 5 "^ ^LiaJ Lal CUajLo j!Lo$L>- t JU-jI \ • • • 

^iSr** ijfSj I J JUa*a3- {j>\ 3 Jo jli 33^-3 (J*j\ < **J jlj c£jl.* 5 *" 

. W«a*i| Oi J-aJ l ^AaL 

1 j Igi^LLa J»a 9 Ai Ojl ^y>- ^ Ifr £>L >-^ jl j>- oLa_>Lj OJoi> 

j j3 t j jlj l^j-oo L 4.53.J >xiS'^a ai I tixx^S'i^S'jA ^l^rL 

. J-i 1 ^ J W ^ t_5?"JX*~»9 4 —5" O J^al>s\) 

O-^T t^-f* j 0^1 ^=>- oUjj 0*^ j *" 0 ^ 

Jl«5^ A.^-jjj ^ ‘ ^^CJi 1 ^*?* ^"* -^^3* 

. {^■^•"‘“^ j^<3 a>- js j.a3- lr vHjj!jj>- a>*^^ a5* j.x*o_^^a 

A — r iXlIxu.* ^5^ j! C5^i :> ' ‘ J3*** lJ3* J 

o 1 ^jLL-> ^3-^ l-*j I js La c«ol 

53—s*- (S^3^* ^ * JoJ 3 ^ J-A-a^j J^a>*^o l a J.xJjOjjJ jJ tj°3* 3 ^ t \ 3 *—° L 

—^5* ^jLj.fr 4 ^* > 

—(_£* OoiAo^ip-^ A^ (_Jil j I t^L^J 1 J AaAjj (j^lib Axa-Ai j! 

i^>-jL Lai . JJcaS^.* ^L^o _^>j5^a> J,a^1> J j;^ L J Jj 


Thermal ionization _ \ 







^ oi^xPeXL^ o^Lo 1 ^1 ^>-1 £}Aji> 3 {JiXZj Aj j2*> 

*.=>- JA JT\ . Aj La^a O J 3^* OwO 3 t*j ^-oJ 1 4.1am £> A^LajI^-Ij JuS^^ya Ja^>- 
3 .^33 I lXa.A> !^.^- I3 .^s*- (S 33*^3 ^ 1 —■& Aaa*Js> Aj Lo ^a» l» Ojl3>- 

. AJ*j Afi> 1 y>- ^A-alj 


4 1 CUa^L^j 9 


I* K 

)• Vk 

l» K ^ 

i!k 

». d H 


>• K 


,:k 


*..K 

)* k 


is**± 

JA+ 



>-->1 d>VAcJa>i 

*- . 
CJ*>—'*^fyii» 

^ V- o JKSdJtcAJ&sk** 

ijf?CiOJJ^ CJ LU y ^M 


t>>y» 


• - -> ) 


Q^ «nl < 


Y“\ 


■O^ 


j*J 1 (_£Ia4.aa«A>3 AaJ 3 J Jl-O^A.;?- jAj uiL S j\ J>~ A.J $ 4$Ij 1(^1 3 J 

*?V-> Aj Ij A_i Aj ^Stj" ( 3 W y _?^ T t _ 5 -* Jt i ) ^>^5^ 3* <-* Ji> 

o\fj\ 03 JA jA ^Is*- ■‘*•“0? ^ j.5 A j IaIaa 

Ai^- i^S Aaajj^ ^aj JaJu** LI * ^ ot^ Ot> 

OUjA ^a!> ^3?~ js boW?“ ^ 1 CT-r J ImI J [aIaA 





Y\. 


jl 3 1 C)^**** £^5** 2*£j*\* J^-t* *—'1 J> Sf?'} 

• *3^ 

.itl)L«*2>-1 -j iS' c^-a.A jl^>- Ti *S~ d>i^j 

(^ll> 1 J 3ji-< 3 ^Aj ^<AS jC-ajI^aaa* « ^Ij IjS' i 0^j\i ^iiS’t 1 Jtot* 

(j^j 15 ^a£> ^£>l)aj 1 j.> 0 I &S"<XjS^ JiAa* ^o,* ji o^aj 1 j ^ Ic- _j 1-Ajj 

aX^Lo ^ Xa2*“iaSXj CaawaJ 1®^a,©^L>- j ^ llaJ £ 

. <XaaS ^ ^. * fJ>Lu 

? ^lj oOcULo cS y> jty^ ^>&► — X 


<jr~ ls 
l r“ 

C_5' 


.Li U.X-J jl^>- Cu5*0>?" X^-** 1 (_/»^ ^CU-jI ^Jj> t^Ua^- 
tu i £.3 l^_p . <ii l*.* j 1x5^ ^J>L>_jJb iJ*A>y \> ^A>j1 ■ i ^“’c5'“ 

AJ ^ lLij> o lXP Ifl £_j 1» I ^ I CUaJ l^iiooljMjoir J>j\j*~c£j=>- & CaaJL>^j1 

' tSjlxf jlidj J^3l5 Ca~>1 4-5" ^oJa.) ^ f&Uaj fU> c —>\ 4.1^-Li 

4>-^i’ ^ 4 i_as1j 3 XjiXLijl (^I^j • ’ oXi!^:>- 

X* aS^lXaaS^Jp. ^4 jL*>^A tjjjisA-0 ff CUau* tili <_/,}t *_j ^Iaaaa* (_£^a«a4 

O^—S^A^So 1 4.j Iaj c? j-d"* 0^;-® Xa^>3 jIaS j l_-5 1^* 

*5^ ^j*> ^a-o-oj ^ O->1 ©Jia^ij aJcuu ^4 L _^P«j A^cj CaajI 

cr;3 ^^ C5 -® (_ri • ^3^ J*" 

Jkfio^o JilyXl*! ^AA*.J jl)_3 J^A> 5 ^lX5 <Aa^-_J iXfiS^^AI 0^.^-J.AA40 ti'A>' 

^i>3 Ju^»-^ft>jl jj»o ( C-«J (j"* } (J.J li Xfilixa 4.5 ^^^-ap^j 1 i_aaJ j.4 (^>^*^3 

^ 1 IaJ> 1 sX,ju Ca»*»^ C>i 1 a 5^a>.> J 14 1> . (A • Jr) xS' L5 * Je^c. 'j*~ > Xa>- 

J.fi>l^>- £Ay>- 4-jX jl 4.1-0Id 4^-ji ^^ ^3 g*Jji C*^>-j--jo Joo 

_J 4a^|(AJ ^«Jai ^a.A> Ca5"^JcajI 0^?" ^ >^aj ^3 iAj l^j 

4,1aau.a ^—i_l <^j\js>- ^>-13 L (_$ I j} ^jAsl j Cam< 1 oJJLj ^ Ui 1 ^Iaj (_y^- i X ^o.>- ^ 

aXa->*^A> 4.5^'lXj i ^aA>I^:>- ^a.aS^4xJ liiA j d-3 ^ X aIa-aijo^^ I 1*1 . ■“.« 

CA-jl^iaaj 4j Xaa*.* ^a-j (_jl^Ai 1 j} Cu»a aS* 1*a3 ^ laaua) 


Law of Statistical Behavior _ \ 





LS»*"cs! 


YU 


J' A - t_—^ j> i Yj X j^^-o Cri^J* 

*5> 0 >?“ ii' y AjSi.) £ji Ij . <Xl^I j j^AxA Ij C*aa-* C~“* 1 i £aaj\ 

CIaAAAJ J X *£*j\ Ju I ijU* Ca~> 1 ^^L-a-a C—'l o_JJ ^ Ui^ >U^ jl 
la^ii l^j J.5-1^ t?W^p;®^ 3 ^ y* (»* > <_ 5 a, *'“ Yj X *3 = ?3 

Ji 3 vXi U)_J X ejjl> pit) Ij ^yli ly ,J.=>-1,> 4.1<.5>“ j^b jtj L ^.j Lj y X s^flj Ij 

: . $ jS~ k_-> jm ? A.l«j>*ji 

(X,+X,+X r +...+X N ) T 

-(X,+X,+X r +...+X N )(X,+X,+X r +...+X N ) 

= X,’‘+X,X T +X > X r +...+X/+X,X'4-...+X N ’ r 
3 ( • • .X x x 3 X\ Y ) U*iy° d- 6 ^ ^3^ £*•?" (>d 

. .5 y iXitS 1 <y>- oyC_J X x X r 3 X x X t cU l5>c^ J ye> ( _^W 

^ylai ^y t l^cJo I jl U1 iy «w>L*m>- ^aBl$A^- jib L>eij I Ij 

!yUb" c«.a ^y® o$>- . <jLy oVLi^l 3 jIaI ( c.—® cYy»- 

<J aT p^i liLyb di Iaa dbolsd «0^5^y» V -Yy" 

Ol«aJ j_f 1 y _J iXw li 0 ^ 3 ^ 1 *®“ p<X3 till Jki»iL> 4 a*>> 1^ y ^ lyS ^ 1 

JU 1^1 _,c i <_g«aj t_fl yj 0i_^ J C-*aa.« vJLo.a^- 1 lfl> ^X 
OjLc^J <S ^I-o ^aS 4js- y c-kll^ex ^Igj J^U-J 4j t&^ll 3 .^ 3 j 

^ Ij X N X x jl U>a 1 .o^j C—< I (j£-A.A ,J«>L>- 

( Jo 01^.0 Jjl ^ ■SaaS' ^lhj>- Ij lV^j _ 3 <Aj 3 bXx^ilj <_a 1 I^cA) _5 

0 *>*<lyilj 3 |»®* £j} 1 iXilj j1JLa> ^IjkAj t&~jge>2 

Ca~> 1 oSa^ij X *^ilj 0 _J^" aS^C—> i X T ( yLfc4.L*.>- lXj Ia^ai L 4^ei I 

: O jy*in jjj IIaj . CujI Cua* 

X N T +X Y T +X r Y +...+XN T =NX T 
U>X J3 >e ' s (£ 3J ^.j^^aj Jx>j^a^ j 1 »Xaa> Xo'ji <Xj I y*j^ 

. O—j I 

ol a5"j.j I NY r ^33^ fj - 5 ^p^cs* 

_^L . Ut> J 3 J j* 3 jcua® (_£ l^o.^- ^*j y^«aj -ia*j^A-o ^ 1 (Xaa Y 

A.ST1j C^Mwki 3^°^ p_■> 3 ^ i p 1 4_ S'<J£ 1 \a~> U>ca aS~ p-kjY^y# ci-Ylj i 

0i_5J o<X-ij i_^lai>* b y ^IaaA ^X V X, . ty u A^E/O (_g , lfbd.l<>5>- 



x\r 


jlc 


cri 


IMf 1 4loV U^l 3 jUT Jk_£.l ^9 Cu> 1 J*-*J .wy 

t 4iu I j 41aaj^j ^1 £} ■*> i_^> 41ao I 9 1 

R X -N(X T +V) 

R=V'pr/X'+Y r L - 

• t>^-* 

4^-ji £0 4jjjl\> ^.j_^4£V> ^,fi> C53J_^ J Id 

J^> f C_9 ^ J ^ - '*^ 4a.**»9 ^ 1j ^ J/^ ^_|_Y X ^ C<^ 1 

^aP- j*a.*Iaj 1 ^3 JA»X Jsuj^x/O J^i> j<m*A (_^ 1 <j^:aj 

t Cud.5 

r=u'n~ 

o^Uj OjL. A.* 

lw^cx 0 c-d ^SjLmo (J£>^ (V^i v5^t> j oJic 

3 “Qpi &J.C jJL> '-Jj*a c—j! oj/ 4 S' ^HaOX^jo j £b 

• 

3^ ^_j«« J JkiliL o^5^gL> w 7- < -® *dj (_5' >CAi L® O***-® ^S**" 1 ^j^.i 

& iS^s J y** ki.£>l^Pe.» ^aaLo ^jax> ^ 1 ^>~ C)$*•** (_5^ 

u iZ*> fe-;>" 1 ( oiYIj ^aj® k ^** 3 4a9_j <^a»<j 1 _} 3 <o!<Aj Q>.q5»- ^aax-j 

. Cud ^a.£j ^TI <jpjs^^*£-9 _j^® <X> Lo-g9^-« 

^^ty* <>- 1 3 I a5"J 

d: ^-i-^Uj! A.J ^o^c.*^ 4 .L 0 I 9 ji < J.x.X^x jI 

(_£_j3 4;>- ^5”* 1 ) C*d uX3>L L^aj OwmaA dj 3 I CUx>c/« 4_ S'^+dj 

^aA4au 4 Ja^j JkflxAi 0 ^>-^ajLj_j ol j 3 ^ 4, ^( ^3J(_^^‘ i 

e 3 l^i L *450^.® 4$^* jlj j} &S~ 0**^1 £jS*Lq.a ^_ft> 1 . 

0_3—'‘-“ , (y^ A - > (_5^ ^ ^ A>0 CU^^- ^*a*j _JJ) ^S> 3 ^ ‘-4x1 Ok^eA-ci 4 >-J$ \ A ♦ 

*SL) I _5 AaaAaJ t> I £ 1 ^ L 3 l 4<*A Cv^X JkA^-^S^ \ l >61 . 

3 I ^ k 4 _> 3 li^Ai ^3 £- T ~n CaS^J.P 13 kXijlilj 4x^j 1 j> 

2jj i4aPjI_j^>- oiXaS^I jj 4 j Ij ^^"\i <^l4AS>-ljjJ 4 aaaa) Ij ^TjkA 

I^aAA f*r^i o<A&I aj 03 ^aj (_jlj 31 lj ob i ix.^yx 41 a 3li^ 

A\ 3 ^ Oa-jI 4j IamA 4^aa; 4j I 3 1 (,£ I 4J 





^ llai X N £ 

^ jV. CwletAii CmmA (J"" 1 3 0 ^ 45””caa^ 1» Aii j^}lw 

jA tS lg«>- _« etXfr j J.3 _^*_3 ^1-i.Aj 0^— A * J>£ 4s>»A.5Tc««Ai ^jl ^C 

* jaa*S ^ 4A.wb>e.o (XL) Ij ^j.}l.)j CUajI oilib 



(AN jCi) 

£_l j>- 4j l> (_?| 0 -“-j» t _^i' u !Ui>1 ^fai5'l^3 


c?l—&^ ^v*j l* i ^ 1^.1—x <_^l>tj VU 

CaaJ Ji_5 ^Jai '-^^■***A> ^aIjo JL>cj ^*.1 L«jJ> 45””^? Lgj ^l^i) L) ^st> Ia5^ 

i-^-aAi I ^.^>- ^w3c« i—»^ aJ_J^$CaA ^Ia-C* oIa^'^jI 4.5”" \j (_£jpA^»- 0^** 

j.aCCaj 4_^i_^^]aj bl l\aaa*ia.j Caa»A I^j ^aS^U Wj^aa^I *Tc-l 
4 aa*>^aJ lXaAaaA> J I C!a 5"^5>- (_j^^:>CA--0 ^ {J? l^J ^SCbc lj ^J}bo I ^aaJI^ 

—(_5'“ 1 J iS*'*^ j* jU-b-j i4i o<Aj ij <S3 -“** l ^ (_^^a*iaj L 

ob 0*A«ojt .5^0- <Jf\ 3^ 3 <J? 3 th A<yib J53 1 ^.ajTj Cot J 45 ^^^ja 45^0Ju L»aj 

, iXaS"*^-® Oa<*>1 

<ib>- ^5" ol j £ l4C- C1 a5"^OEJ I^.SCaJ_5^S1aA Ca^Cj jl ^1 

^«oD- o3j£1) ^3 =, ~ i 0^5U£ «AA*iij ^aIju i—>1 o ^laS lib 4^” 


{ f NA 6 A b \YYX) ^aiblsCwl (j-lu a Lf Dr Robert Brown _N 




|^) It 


Y\o 

^ O—>1 ^1 4.3 l> 4.j x5^) ^aa.*.* tXijj-jS" A.iipc] Sip 1 j\ 

J 3 J*- 3 ^ lX-“< '^'•^ ^ _J' > " 4 '^*" JaAI J C-*>’L“’ iXAfl>lj£»" l_3 jisA.* hXlloJkJj ^J+S.A 

y vXL!» iXifcl j>- 0 lXa5"1^3 i^SL~» Jj—SCa,* k\o 0^£® j-**^j.~* l_•gj 1 

45"^3 Loj 4X<w? li jiX;>- V> ^yi <A.ib 1 y>- III a Igi 1 Ja.*j jaa> xi-ols 

oJX-U 4 aaJ I . ^—O^j.—5"X—*Ln>* Caau.* .Sj.* Ji J oiXtls 

iXaJ Ih*^ L*1 C-<->l (_£jL>- J^a* <_>1 o __jX*9 i__^A aai vJj.$CLo^ fi> SjyAjS C*5"^>- 

jC,oCj\ 1J l^J I <XaAaA3 1 J3 ^A ^fi> ■^1 _5 vXaa^UJ Ij :>_,*!* csW^^® 

. ^ I ^ l^j^.^.j jt^ 

^y3*j\ <A>1> iy* C^Jj { jSy> (jl>- 4$LoJ 
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( *i£-i j I o)J J3 1 *Ow Jo JL»a.:>-1 1 l_i . Jo jl^i 1 J Ci>VL*A^-l 

. 0 . . Ji\ L»^ ij ^ x — X ^ X tA — ftW ^. jl *y. j.a1>^*-\>U 


' r * AA .1 t * .. 1 
«VV*“ J* a^O* Lc 



A£ 

( l —'"Lxl ) i J 

«*£ ji Owj ti-L (_£jli Owj O ♦ • 4^" aS*" J.aa£Li JL*^ - IflJaJ Lai 

LjujI . Jj L Jj '-^— 1 J Owl . ijjl 

_j J^SCi Ow^ 0 * « jl ^awai Low Jj Iw J 0*wl sJL^a^-1 Lw>- 

Ast> 1 A.*£> . Jo^jLo j Jw£*£wa <^3J3 a 5~ Jjl CuJ) oLoJb L i5y£»i f<iSLi j$ 

©♦ ♦ ybj! U-£ cSt ji aS" Cwj 1 ^ 3~ > {_£** Ascaa} OVLo.x^-1 (Sj3*^ j 1 

AawIsiA j^]» J (_/^j^o.* lj # bU Lj <w ^3 J Cwll^ twO ^5 jL Cwti 

(J* 1 0 (j) i J_3 1 vJL»a 5>-1 (_£jll Ow.5 V • •«• ••♦ ^ft> S Jw 1 ijl J*a1 1 Jp 

* ^3jt A {^\^3J W* 1 3l (3^-i ) 

jOwI^j ®t\i j^l Aj ji _j Ixo^" a 5*"< ^5"_^i t£jli^i (Sj^- > J '~*i > j* 

t-l*i 3^ ® Aw J till ^ t^i ? till jl 0*w 1 <Zj j Ltt . Owl t > 

Jl^ Aw jl tAiwli Alwli t-X’jjl till jli A— fi3j3 Aw^ Jls- j! (_/jjl 

J>$oW ( (_ 5 J (_^! Aw J 0 _JJ «Aio La t <—aLx^ta 

Jjl aS'^ 5jj JJ AT,CwaJ J^aw L Aaw 1^ € vj^3 5 jA^l^cj a5^^a3 

t5'jlj li _JJ Jo Ijoio Af ^9 j 3 Aw 3 ! ‘Ai L> aSCJU JwL Ap. Jo^^^a 

O^?- . ‘AiL , 3 j^ c/jjl tsljlj ^ 3 -w 3 jl cs^-i t/jjl 

(_ji(_5i tilj_ Law^T* 1 ^jli ^^3 tAi 1 aa3^5^L«w aS^^S t/jj^ 

JIo.a 5^1 LgS j 3 ) Aaw^ jJj 0 Aw^ Aw J.aw\j Aa 9 0 till J 





XX to j*-** 

"V 

a5CaJ 1J 1 >1 ll to * Aj \ CaA**»J 4j iX^lL L«aajIaA JCaaJ^^ {3~'i3j3*^*i ^ 

Jjj^ o oi>jlo^lj ^j3 j3 *S\j±j c~wl iXiL c^jj {j\-&?'<3j3 

(»«i 3Jj\ c_r J T • £--*«t tA i i3J3 U3_^ ^l* 4 JUl^-i J I 3^3 ^>3^3 

Qt\* I J l*.I>-1 i_i^a) Lj^ajL i a »/K /"C “'^yy» # “ ^3* I v)1^as>-I 

. Cuj 1 t J 



y>AA I _O j) I CwJki JU>! iXol^l^A i_ aaJ 

jaI 5"Ij < ^3 !_^a o L (jj 3 o ^-Uj ffCAj^X->U 
oVLi^l l> i li-flo CaajI ^J\Lo.m oVL o-i >-1 ji >_ 5 j $ 3^3 j^* 3 *51; 

• J 3 3 ‘^ai*-^ cXa> I^j^b i 45*^3 jl c5^^3j 3 ^40 Oj s js^ j3 3_> 

1 <$$ <_^aS^^7 ^>- 1 j $ ^'AiU aS" 5 y '~ , ( ^ A (*>^ x OIaavIsca J.aaS^.jI Ij 

. lVIS^aJ^aa.!^ Igi I CjVL,».a>-1iwjLa, 5>- ^lai t j^jji 

tj^jO^-i il J jl I J(_aa 7y ^1 I l> i AS^lAj 1 1 a 1 

Lg> ^.aIa A»^;*j 4.5c*Ii JaAfl A < \Jxi I Ij Ca*jI o 3 jf 3 L^a^ai »JkO <_j.i 3J ^*1 3.3 

*5""jll (^I/HAa^O li L Ai 3.A j>- I _;VIj j 3 &Cwl 

l . Ou 1 4 ^ 3>-1 jj I ^la^ei I j 3 ,J 3 j 1 ,> ^jo 1 j& ^1 L (Jjl^>- j 3 

^aa».j oVL«. a:>- I j 1 ^P- j 1 a I AaJ UaA a5""^aa5^ J_ja 9 Jki l> li-ili £3^ 

. * ‘‘-■■^1 I O JJj 1a ^LJ ^A 1 O ^ I 

yJ& ^il JJ l Ia IaI 1 oVIaI =>-1 oL-f jl *_J Ip- JliA 

, * OkJ_^7 cS'l^^ijlj (jLilajl > A-ll^Ajl C-mjI OjIaC- ((AaJj^a —kli I 

J 3 t JI j 3J till 4 _^*CaajI oJk_i o I^PcaA 1 > I 4>S^ ii.i L 3 I 31 (AaaS^^Xaj 



^ix;*- 333 cilj O3C0 3^ JI^a 3«-1 A. 5 ^t\*? 3 ^.i iXj l^j ^ A^ijljoii.^ O^c^ ixJ^r 

C-^C^ 1 jt**j & Ju^l^ C—<3^ X £ Ixj^aj *S\' Ji j C*~'l ^3 

Lgjljl (_5^" J ^ O^l.}! dL ^* «^_^> 333 aS" .53!.} 333 V'XO J\-*j 3 vAxxS^^a 
>J lo-I>-l^il C-i****'^.! j ll ol^xi l(_fl ji A^^I^aI 4 - 0 .* I li ^j. 5 3^ Jj-ilaxA 

333 < -"'k,3^ 13^3** 3*® # L* 3<0 1x^3^j\ ^j> X aS^c-xj! 

• iAxaS"" a«uAJ 

;>33a ^.il jj> 1 * 3 j ecXxAC < iX-»^.i jiaxi -3O33 L ^* 31A3 ^* < Ia| 

0>»<3^ X £ i^)1*a 3^ A— ^ Jlox.^-1 3lxx*o &SL) I £*ft*.A>' , 0*x*»\i*^- 

otlJUl £- 9^3 J2> » iXiili ^SCi 3^ ( 3 'i 1 ^-?' ^*3/0 3^ ^ 5* £>3^ 

w L* 1 »«"* l Ol ofc*l (jioA^l 3I 'jA At* X > 1 S lJ-A 1 ^jmAJ ^ 

^*iair 1 J ^aj X £ ixi^J O-J ^$9 ^aI^ j_ 1 ^xA^tj l5^3^ 

Cx.£o a 5^3 ^.aj X £ <a)^j ^lxS>- 33^ b < '■AxaS* 

<(^aI} tjli jA ^ ) I jIaS^ }AIa I ^.x* ol>CA^O j I (_5^-J.3.> 

Axjl^^A JLo.x2»-\ 0 I 3* < -A(3i33 I Cx«x«»(Jo (_$1 j} . i\xxS^ 4 x»<J Vaa ^*\jlX“>\j 0 *-*j 

xXxi 9 j.^^\j jZ 3>3 J«^- Li^x^j L«j* _j^ &S^\j oVL*i:>*l t_>lxx>- c^Lxi JXI39 

• ^ijt* 3^i 

3^>"3 { ~****l i ' J '-~‘5 ^i 3-5 aS””!^ 1 \Jio.x>-l iS^^xxb ^.*.xj J3I lAxxS^^tf 

J3I ^AJ 3I . ^xxS^(—■>L^- jjI j 4 .x^li 4 .J 15 ^IlX>- jJ3J 333 (^^AJ 

.^3>•>■*13=*"JL*> 333 4 aJ \ 3j(3* ^ 33 ^ 

j3jj\ 3 ^ i 3 '^(_ 5 ' tl ^ 3 J^3-“-^3^ 'vS^^a 3^3*i ^3033 I<JL*I >-1 ! ^3^ 

j\dl* 3 * 3 i C->-^ tX - i ^^ 3 ^ ^ 3 » 

J 33 JL*X >"1 V^ 03 i vJ Lo-X^ - 1 tilj £ iXx*>lj 6 JkA 1 IxJ <Jo JlxJ j 33 X \ 0 

j^xaj ) . kA-^L 333 ^ \Jl-o..4S*-l V'\£ 3 ii-i>lj (_/jJ3» 

Ol Jl—.<•>*?-1 ^.xxpto.* . ( cUx>»l 31 4 0^3^ Jlo-Is*-! olOi-* 

r^f 

'313 * ->3’^^ >^o" ^3^3^ ^‘^•° 31 3i^f>* J 3" ^^3 333 *$" 

OljiS^OI JIa.x ^-1 . tXilotX^i £j\&- u 3 L^>- 3I JIxj 1*333 3I 333X 

rv TM r\r _ . . „,, , . r , . . .. y< ,x ., 

* • ' 3 ^”\q 3 T^* <-x*i 4 3 ' 4, i <AxJ li 4 ax«o (_^‘ 4 iO 13 .^- tXJ 3J 3 3 33 aj 1 s 4 .x a j 


Ol U 0 j >- . '^—’1 rrr Ij 


r^G 


no 




«?" 3 *^ 4 3 ^ t?' 3 i 3 



XXV 




jU 


b Ca—> 1 t£ l.gX>o 3 1* £j~t ^ Ox_J —•* <j— a!*a-o J Laa;>- 1 ^aj 1<Aj xS"C a— i| 

0x_^> i—allpe* JL»,a5«“1 1* ^ <Ali j.^ <_s^ ^ 

■ ni V nr V nr V V rir I - 

A na A no A-.-A n& j 1 j>a* <x- 3 r 


n» 


n© 


f>J 3 


'—U 4Aa9x lXa:>- If. oIaa^Ij j jj b C——<1 

1 j 4a.—> b>e.* ^j.> 1 C<—<1 £j$L*yA <XJ> !«Xi lj b$'“’.?J (j-J 1 3 ^^ bol j»j J^I C-—>Jo ij 

4^Ca1j . ^XaAX f Uil i iji«jo ^jV cj^1a>- *r11_> j*? 4.l«.—<^.j i ^xAAMiA 

A' cXl^iJ ^jaIiaA C^bkj.JJ 45\j I JLo.aS >-1 Ca -»1 */.£\ 

[Sj 6 -* 3^ ^aS> ^ C—->—3 I Jl^xS*-! <-Xa ffji £ \ j_Co Oj Ia^.j , C—>1 ^aa!^" i_a-aj J) ] 

Jlo,A>-l s\*ffj$ 0 £ _J lAAlilj 4. A-A I Jo ^I^aJLa jJ^J j_JJ lo-^ Ca-J^^X £ jl 

Jj ^a—L 4aa 1 1 ^ C—j_JiX O 1 c ^ 3 3t ixl^j 333 

jX^Laj L (_j^9^1a>- JL*.a»-Ij <Aa^>Ij «(Xij O^C-x ;»-j) lX> 33 _j^-> 

O^co (jl jx lj U-^> j 3t^” ls a 4. ^ 3t^(j,—“ ^ Cj^T l—-*•<“' 

. ^XaaS^^oj 

ol Oxlx ob“* c*— iI ^3^ JI 1.0 jJ y> jlr (j IaIsj 1 4,1a*->9 

C«a » a?-j 1 Ca— i>1 ^jSbo-o _^iAa>- s^aAa) jtj Is Cj'N'!•—:>- 1 o_?b _).} 4,-olt 0>_Jl«a.9 4^ 

j\ ^« f^ 3 ‘* jl ^jIaa-j ^3S-j I 1 1 »—> \S 1 (_ai^-o\. 

lr N 4> X jl $33* 3 J ^>« oj lo^^j j^aJ Ic- ijli jl v (jli I jl 

. ili LXjbl^^el (J 33 Ijai 1 (Jf-y^- 4.5"' f CA->l Oliii 4 a—aJ iff jZl jl L \ 4j No 

<sj£> ly cjl^J ji^l ^3 e sjf (>il ^1 ^l 

■ 

^a !>^1 1 j C)y3 b y$ Id _j 0 VL 19 -I ^3 1 &S" <Aj Iaj jli 
jb j*a? L*j ob^Il 1 1 j l^j I ^ji jj" jl^SCj ^ j.aA'oUs- 4$^ <£3 £-1 

ei\c 45^^19 3 1—7 . ^li iXfcl^>- (S33 1 3 Ob*^ ^ b ^j£<J a« ^a 3 l^r^oj 

j^aaj ^aj llj jIaIa^j L^ 1,5 *’ 1 « bbjl j^j 1 _q— j bo j ( 

jjij be j I ^aS'tiXC^ j 1 Caa?c— 9 0^?“ ,C^-ia9J 4> Ca—< 1 t J1 aX^-1 J ■^^“’(_5 '° 


. i-X— [S' o^I a" ..ij 4—u Is-ca ^15^1 b iJjtX^-^l tX—> I 3 >I N 

• X_^ ^ lx—> C)\i> t ^ff b J liLo -b_ja —* IaX— a lAiX—■ I 3 jjja I X 

• | tJjl Ij <XjS^jy>-j ) 



fliu 


Wa 


<J3J <_<5a*^> J l^Jis>- 1 £yj\ t^3 uiwil) 

*l;^5" j AaauaJ li aS"^? 1 ^<m-aL 1 jIj Lfi> Aa-^ji >W- JiXxA ias*' i^AZiS' (Jjl ^jJ 

4 Ji I jl^ A^® a5”" ^ J iSjJ-Q*** ClJ l>- J IaX ^g‘» A_JiA^:.* 

jl C<A>L<3 . O^i 3 CUajI 0 _).J I 4 J (^^-.aiIa JA 

—ji jf (J.^Ia -1 jliS^ji <sj$j ^cwl ^151 
^A ^o-mx) a5^iAcVaSCj dij^ A (J* l/a^X^ _^>- 
oV/*J c^UT JUL Aa.15^ JA iAC-^ ojIj O 1 !^ aS^^aSJ , C-9 l> A ^ 3 ojui ^yiiSto 
C>T t*.?-^ ^3>*j* olo*yU ^ f^X.? ^*®_X j\j 9 Jjixl OjjlatAji 

ja aS^^i ojji aI^)^ _i ^aS" j A ^ oL»^.c * ‘Xo a_jj ovAiii jj£>aS 

3 y>y fj£lS JLS}} C*® 

Ij Ju«i 1 vAj IaJ^^a aS^AJ^J (j5 1 A^.?c*-p*- vAC-^O ^ c 53 • fc A , ** l ^j' 0 oiA 3 

a5"A ^ 3 jlJ* 3 '* —*J * C —>1 Alijy> ^—?li JA O^AJA {_Xi 

<Aa>* .C-auI oi^A.i (_)_j^jiao Juf lwA>-li ^;>- (^~^ [_£ JA 03 * IaS^O^ Ia**^a 

\j (^IaIa^jJ £tA^" JiAs-a Lli 1 ll? aS~A_J-> o vX-* Axiil ^ 3 ^juaLa oLo^ta ^£>^ii*j 

. (AY J5C^o >Aa 15"£_y>-j) a^a^ 

j\ ( yuJLo ^ 3 ^ ^ ^£><AaA> (J ^9 ^fl 3 JA U^AjA a5" ^^>3 1 ^15^ a! e ^Agt ^ 

* AaaL O ^ 3 IXiil [ij—J— j iAli l« 3 { j 3 : tJi-J 5 


♦8tS3(8s;s 4 t;A»40flS*V?;8^J(? W^s*+J^; 4 J;f;v9 \ 


(S*-kMl 8*-,M9Z8?)})tl8)*t+\ ■ I {temso * 
S);S:85.^9St8S>9)^8S‘t^ 880b*5/({:5;vy 
(88 ; *a ? 3 ^;^f |^; :IW;J ?> 

<^j 


AYJsC; 


_5 (_^_3_^aj ^Ur i ca^Ia jVaa>o Lx^-1 *r t _^i 

^aS' i ^ 3 oa j_J 1 CIaajiA 3 A$" \_3 1 A 3 iw Ij Clx >-1 lXj 1 {£j*-‘ 



KK\ 




Kt& l* 


ciijAp-y U ^Ipti l^*»> oI jI 

C*i*A> I ^.j ^-ua* _jl j J* $J . iAaaajCX^ j I .} a5""^au* KjltiUI 
lr^.AAAA^ij ^ol jli l jl ((_^l A^ny jtt >1 j 1 ^Ld1 »_9_j^>- I iS' 

jAwa) A,*A_}1 0 (_?iY JaAa) <AjjIa>-^>J ( (J*Y J^A^jA (.£ l^JJ IxAdl i 

A__YCUaai 1 ^9 ^Iaaa >_aa.J jl' a—^ e j ^ iX*j . CIaaai I oiXi» 

’^ 3 "^‘^ A Axii^J CXaaiI^J t_ <^>- ^1 J ^ttAAl 

a*o»i‘d*h*n«r«s«l<U‘y‘C‘f*l«m*w*b‘k*p«q«X‘Z 

^ ^$y a!9 jj^--> <Aa 5^Iii —^j Ol ^ t^ls I 

{ ifc> I : -> 3 ~*~ 1-* C^aajI olXaI/ j\ &.&£> Jjl ^a.xLa.i Caah^C- <&tXj ^ j 

, Caa^I OvXw Ax-dlA^ 0 O 

Aid I 1*1 C>\^^ I L ,3>- l^yd js ■ 

j»j c>J *y o^*-* c~aS>- jz . M ^la9 j aiL *£*£& j 

C»Pej L*1 'iXiL Ax9 jijli) 0«dlj 0 I J5 ^Is^AjJl^Ij jl_?jOjlxC^AA»i]?j^^" jJtixi 

. <X* I J} OaaJ Jj ^jio Iaa.^- _3 jli ol ^ 

3 <-X i jSVA ^ £>IJ* C-*a9^a> L Jjl fO.9 J$ ol j£^ I 0_*f 

^ _5«x>- Igj I l)_j ^ JZ j 5C> Jl^.ip-1 i_-aa.s>-jj l j Ul <„aa.j 

o j lx* a5 ^(j I LxaajJ Ujl^>-_jl ijiXj IaLa 9 ^ ^AA.ii>^j 1 5 ^sSL^U) 

<a’i^ iSiL^^ljj aS^, oVL;^l' >Iai*p- Oktl^s L aS" 

\ . * 

<Sj3^ 3 ^-ixJ CaPCa 0 JlxA lil J i JJ A iS" i\*JJ^jA ^SAJ J*a9 

i J$ A C>i^ * l ^ J l— 1 ovX«l j$ Cj LpcIa I A_1p- ^jA-i ^1^3 ol_*.9^ j2> oVu»I>l 

• ^*1 ^3j** AjlXAAAX»_;l CxaJ 1 ClJ^lx* 

■AjjIo ^ ^ol OVUl^l a1xaa>-0 I ,J^- 


C _5 ~ 


9 ai o^jj I O j 1-* ^—>IxS ^^.A.SC'3 1 ^zajs _ \ 

You will find a lot of gold and coins in an iron box 
in w'oods two thousand yards south from an old hut on Bird 
Island’s North tip 

O— 1 ^J—A.1 SC'} 1 (j L J yiial Ai A_J IzY j \ \^l 'a^o lIL (^aj j 1 b^ij 1 ji _ X 

. (. ,-^'S^a o-lj^l c-bbo ^-jls <jIjJa>.> 0 1 z^t^yJ 





xr. 


_Iauaa iAaAj ^.a^.9 (_£_}l^A.a 4.5^ &•—.» ^*?"^ J 3^ (_5 J "°'"*' ft J 

^Jut»> 0.t\^ Ij 4~s»-jl_> c5jj t ^**’^ <<f ji ^—3-^ ^._^1 . Ca->1 aJl^IaJI 

(kX^iAAkA Oo ^aS^^Is^S t_1 a j JiajojIaJ iXxj . ^XaauSCj 4.lAelflJ 1 Ihaa.®j2^ji 

o^>-VL . JiiiLi j!waj ^ ^ljt>j^^j ( J<»j.tjl l-glj J^jia 4 kSo 1 .L> 

iSllj C****-o (_5^"^^ > ‘ ® > 0 1 ^ * C-*** 1 ! ^ LaP-1 Sjja ^»<*> b j^> ® 5 

ji a _J ^^•** l (__5—* 4,I^*>ft L a5^C->aJ^ b j^j (^IajiJI « v_J J 

^IcL* i^j I ^Jxnj o ^j!. 5 W ,i Jjj _b CUa li £*aa»j Ca-aI IaaJ 1 j! ^9^>- 4 ^aj \ 

jIaXa* 4$^ ^ c~.ir/u\o < moro .. . 3 lX£ LaAauJ (‘ y i I , uVfe 
. ( c-aaaj la ^IaIs>- 1 ij}* cfiii <_s^-? Ol J 

I^aAAAJ _J lAj jltV.AAj 1 J ^Ai jJ^<^>^>- } lAj jAaa^J jt A iS3J ^ J 

ctli Ol fboJ Cwl jj—SL*.* . (AAJ*) c£.jj £-■*>.> 

.?■> j' t£3-^ oTjl *£o1 l^Sj\Jj\y 

S C-amI db^j£> 5 Jlo.I>-l . 



4^> I vJ li>- ^j_jlajij Ij C1 ->VI«.a^-I 1 4$^ ^j) i\S &\U 

*; ■- 4 aAaj jIo»£»aj cS'lg* (j^-*- A 't ) -??’ 

t£_J JjJ 4*5 ^CaJ **-) j>- Ua* lS _;A^LA) k^-diljl J ^IaaaiX 

J U jl Co Jx m>^ ^i^id lUmiI Iftjl^AJ C^wJ ^L 6^^ 



\n ,ju 

JIa=>- < jo^.l.a la>jly j c-j ,jm Aj^lj 

_j ^aa5"^ k*j 1 *j 0 >U* Ij tilj3 (_^jl**-*'^ l^-o 

4J ttlj CUj jj$ Ja>*i_j 1 , jl vJIaa i\ftlii|j CU.» 

Ij .la?- CU> j-kZ ^£1 Cull?-) Juol> ^ jj* 4a*uJ!.} L Co ^.aS^j 3 ] j_j jly 

( C CuJ !■>■) ^ h J aI-oUIj^ ]} Cu) l?-) 0\>-K> $\ j j ^^*iLol . iXl5^^>Bj*_i»3 

j***_^^j 4.S"" CU-olol 5 j'S ',^ 3 jiyiilj lS3J CUj^-j.^ fl*J uX^>L 

^ i5^ 1 I <S3Jj* Oo _jjS"^J iMpj 2+oJ tS' iXaS'^a ia?- ^a 9 j) CUi ^aS^S”" 

j_j*oaj_1 ^a£ ( cl cull? - ) jly \j& jl «JUoL J,j\ 

A\^Si^ f y.i L CU^o—9 ^' 6 ^d^ J ^ l^J • ( l) Cul !;>■) oXxS^^«j IiAaj 




A*\ JO 

J^Jp<_— p-^Ij cu,^4.J 3 IJ>Sjl jJ 1 (l^>k)<_s A ® 1 tS3Jj*. • 

(W^^ - ) yl® J3^ A t£3Jj>, 3 <-*■>'1.? cslo^J-i Ol (Ji O'3* 

1 oIHIa 1 A^>- (S3jj‘ lj CUj jS I_fl-ai _^j _J*aJ 

CU*o 1 ^A/<i (_£/O ^.z>-_)2> jA«ju*a? iS^CU-ol £t-»o 1 3 . iA-l-oL 0.1 C5'° Of ^ ( (^'3’ x i ■**’) 1 —‘i?’ 

(Jj 3 ^5" <^**3 CU~j1 ^—a9 1 3 cjl CUj ^a 5"^ Cu)l?tAjl jJ> U j 






ji I jJ.xJtAi « C-a»<! \ (.£ j 1 «--•■«•>■ iX“<k ^ 4.*ik)cfl,> (^jk.*,* < — — 

j-^O ^iii*-» < C»*>\ 1 j..j J is C*j jxZ $ cJ k>*Ai 1 

\Jy-y <J*i ^ (y- 3 *** f ^ t£j^J> £>* <s^j ji i y 1 C^j*^-® o' 3 * 

k" ^AAoikoUji ^ajo * ^a^a* ^jAtik ^> j AaisA^y t j50j ji) 

. i J J I CJ»**>lJ.> ( C^jji OlVJ> 

©ij^ coIaa*«>! 0 i ji (_5 J '"‘ i J “® J^AJ ^A> 1 JJ ^A ^X?t*A i ^yx> 

*—>i«.?-wX^ij k©i ^S^^ksij -k 1 *' C-J jA^iS^i^J I Jl^A»-i 

jC^Vk C<«».9 JIajo4,*a»j jCj jIa$C.j ^ ^ Jo 4,5" jjkj ko.A> CxSLxA>-j^ . aaaS" 
^3 jA 4.1.0 Is 4 ^uXa5"^-o j jllti jijplik iJ<J>-j1 ^a 3 J vU*j ^a5^( vJ.aa5^4>-^» A*\ 

^a*-© . iXi k i_-*a^- j i i Jr ^*i»j joj j l^A.&5"jlji 4 aJ .k>-jicjo ^a5" 

1vJj»- ^ji.j l^i t^kbjj^t.® (S3J Ji ^J O’3* 3 4.L*»ls ^3 i A.S^Ca-'I 0 I OjIa£^j1 

J • ^—-«a:>- IaJ^jA^caA J 4$"jjl ^aaS" 

d^ii ji c*j^a 5" ^ Ur j^Ij jafi j>A ^i^Ia c5V^ )$ i ^j-6 Ca- >3.i 4.5" (^Uk i> 

• *jS ij? 

41aa*ijj jl jj 4 a) (jvXA’^.ksJl^.A^-iO'AAuj (OVI^a^-1i_jLu»>-(J.c1^3 ^a!s^j“J 

O^jl^AicLoCl»>-I auaCUaw (3 1 03*3+) £-k9 Jk*A>-k Cio y? ^3T 

C-^-L*»A> Ji y\t l> jA 1 Ji vJl*I^-i ^aaJU t5^jJ ^AA.V l 0l l£^k Ca5»-Iaa*) 

i_jS"cA)l> ^O kj o)jji 0 \ 3* {J, A • i jS^^auaT J^kAiu^ ^kfrj C“?- I a m» « i J JJ^" 

Ji 45 "«_aa»- ( jlJ l«i ^.Ot-xA ^kuo C->-i*ujo4.5" ( ij-"’ 4 a*oIaa ^»ji ,J.^a3 k ) 

(Jk—^kAM^ CJ'^’ IaiaA Oj — ?* * Cwl \ {£ J i - a~.A CJ*AJJi ^— 3 1 Dili ^ kuj — SC.^1) 

jl ji o j 1 jJ l> jk 4$"^ ^A1 jxS*&£-Xi 1 Jko-4.3>-l vIIaai)! * ^ \ = - - - 

1 Z X 

. i JI Jp- NJ-- Jia 5" ^J jij^ 4 a1Jx>- 

iXx^Ji.) li 4.L.^< y J k (j'-^ji 4 a»>1^>o £ji I ji TC i>^P j ik a j I sJ'te'jl JJ^ 

Ca^>1X I ji tc os-l j * y_ Jjk _ X 

k * k iji^*t5jU«/i °,ji^£riJ 



aAJLma j\y cJ S 5 Jy* y> C-aS*"^* Ixj ^Sb S iA-j o_ 3 ^*-* 

. CX-il ^1 *j C j\y> jCo y^ T> 

I_74a>»i Ipc* y> 1 CU^*=> Xav& ^^aj^jI jV ^ Iai ^y l*J Iaj I J 1*3 (_S'* 0 ^ J 

45" vii i _jO*^“1 i-^j 1 y iS yy i l_> 0 >j y^ 4*j y^ X" £ ♦ A 45" >_•«•>.■> j* y> tXj i $ y*j I 

lil^ 4>:-w*j (1^1^ ^ I • ^ y^" jy^^* -^_?' J< *^i <Aj>"jl Co y^ U I 4*T ^ja X \ W 

XX XX-A 

X^\£\o^X^\li y ^ 5 ^ 7T ^ ^5 ^a^aj |^aaj {J I^aa I ^ \3 0 _^a^3 


^a-o.ai jl i\*j ^aaA> |*S j ji -kib “ft ^nypt.7 Ij S Oo I 


LS 


A Caul'll 

! *j\* 


J 1**40 ( *w^V l ^<i) 1 ^J.9 i m ^ > 3 -p? ^ V *-^ A4> ^ ^ ( 4 *<>C*SaO 1 4*aJ 1 

CUw I ^r Li J> al«A*j ^AAAAAji A-^e^Ij 4.5"* C****aJ jXj^O^ jl X l-tlcwl 

-k ^X* J 4 '*■*'“* I o^- 0 j j.am) &S" 1*3 J jiliA*;^ ^*j I o,>^.5" V—>1 >^j I l_^ ^J^j45" 

idC4i*<Jbj^j l* j I (yi I J5 , ol^l^eil jl* jl^j&jJi:^- I_^ J IS* I 4^Cj l 

(^~v'3^~i • 5 X‘’<_S'*^-i 4 a~>L*,c^j l ji45"^> Ua^-ji\j_ I ^aCaajJu Xi»*««***i*** 

• ^ijl jViJ^jl OiA*)!*^ 4 *«a> 1st* (_£ lk>- 

^3jZ>\ - f 

* ciA-w 4*3 y—^" y**"* (_S^^ j jl 4—*.ft>_j < ^a.a^ 45"^j l*,n jl 

^Lb^i\*j k_^> j* 4f ^*3 3 Ij Ifis y $ I^aaiiA^- 4j e^JXi I i$ ^*A.*A^j I ^ 

^;*5" ^i 1 5y “* y^ Jy* ^ I «Ac-1 Lj 4 y& t°l Caa^Ij^I cu-*! 

_jLoJLo 1*j ^yu {_5*l y yi^-\ j j\x> lX£-I^ 3 ^>1 ^jl^i l*J . 

C*>AilLa y ^5^1 j c5l®-^^ A jl^a-o (yly^-^y^(y K=r ~ ^ y W** I 

5 y A5 C^J^I <—AAJ - y yl l) . CaajI (jjil’l JiJ Is J^SC^Uj 

,*i 3 l*S Jul>ii o^l^ c*£>-^***J ^Lio^jlj^ cili y> Jij 1^45^^*-*.^ jjiA*' ^ jy*jy 

jLLa* 4*j I* 4S^ki^J_) J^5C1a btojl*l*« 4 j tjl^s jii* I $jy I jI*j 

^_**3t«Ji> . y>tXA ^JyLi~j+$C)y\£ tXA^^ojAkSeJ I J 

G<Xi,_^“ y lsc*al 4 ) ^lv_J I j l ^g«-A> jlfr I ji 45^^ C*ft^”j**J I^J^jA# 

L*^*jI j—< JJ C->-l_^*SCj Oy' 1 1^ jl Ca***7 4j 4^ lAlS^^x^^Aja 


(CuuA 


LS 


Lazzarini _ \ 




f lti xri 

j) j It l js jjbj\ jy 1 ^^>j jiTlj, 

jl J.aX*..A 4x.ll.Lx> oi JJ j'ju.t *r 1 JJ> 

4$”" kXlsi^oj (jjlal! ol^Pe-».^3 C*xjt_^fi> jl!_A a—i 1j jjs-*j jl _J jl^Jj 1* jl_^0 
OLi^^jO^O^&l^-L I j lo-i^ Jo T J(jlLi jlt£lo^j,> ij lg5*"ti ,jIt 1 j^l^fij 

IaUh J Jl j J!*L)\ u*ft ^ 1 «Aa^- . j j l -* 1 

• ^Aa?CA j«»Cjlij«J jl*#J Cot V. » « —«0 ^ ^■■Q.jQ^ aC 

4^ca**> 4lx~>^o (jojj ^ iLl i £-.-=■ _J 0j_/^ (j^iJ e?ljo 

4.«.xj jj LoJl:*'1 £-j j_jo ojlojj^ '^•“'L oJ..w 4-o.xi 3 Jo 

jj 4^"* Ja^- l, ^xi CUjoI 4xx.J Aax.u>x> 4xxll . jlj *}*{£* ^*1 LLoo 

J LoJo-1> ^>Li j i l_^fe Jaji9 ^'\ . jj5"\£ot> 0 1 ojiojj (juLxj 

C*^ ^9 i ^ jlU CUxj|_^ 4,»x.i l, <—^<o.xi jj Cxxol ^^Lm-aa 

(_fjL«.x.* 0^ 1 J L*I»-I Jo jljxx, l^g, 1 j i ^>' ^x9 _j 45" j_^L> l»fi> 

, dv-> 1 

*>> ^LS A <_5* W** 4 i ^fi>^£lo L£lgi^.L»J _J^J (^Igl^Xo jl liL^fti 

jUU c-ljl. 4*.xi jj tsCjl ^5Clx> £oi=^o 4^- ^7 (_s^ J Ojlflj 

4 lxx 4 .x 1 JJiiL 0 .fi 1 JjlLl *•■*•** jj c£C$l_j5lL* ^-1 j jj 4 IIL 4 .A . ' J.5^5^£-9 1_J 

A£J^xi jJ 45loj^L, _3 Cx-il LiP-lo j.xii j eJ.£-_j.> CjLi-lj $ Ife^xTo jljuo 

jl, . Cxxtfl C*J l>- ^jj ^7 (J.o.xPCAi I Lox .1 Ij « o Uex, J oIpcxj £jj^J Jj Jj J) 

jl JxoJllx. ji) J^> Olxi jiljAj 4 g-jlb 4^oJti 0 J 0 J ^jl^A 

J 1 Jjo •*«*> 5 J 5 ^(_ 5 A ^-i3^ l^xi vjlxji^-l jO C j ( 1 ^* c^W^^Sllxi 

N ♦^^JaxJ^xXi ^jlialLtl^ jj 0^^" • JJ J^(_5'®'J‘^*'® ^aAxoJI^x^-I^j 1 j jlxxxj 

jlla t 4^x.jtil,jj ^*Loj 45Cj 1 ^ j^Ij ^3^ri 1 

JJ^-l jl— j_ i£ 1 j^x><_5 Ljl _j5Clxi ^-.j ,_}44?1^9 _ \ 

(_J L;1 \j*JOJS^ ^2*.) flfi>-jjl Jxl _JJ ^L.jkXJ ( ^3c^- j jJtJ_^5CLo(^jL joJA Jyjh>- 

■ (_$ Jo Jo>- 

vb • J_j.w ^_;j> jIaS^^Ixi ^ /<(V OUoIdio^ _ X 

(j)_J^ ■ J7-^1 1 J}£ (“^.5 ^ * ^<_£X-''.? 0^-11 <—^;x4x.io \ • £ \o i_xjJK --»^~- a 

0 f 6 X^* _,(r *4 dAx.jjj jLs-U r. N--^ Jax.^ 

. c.j ~>\'lW ='•’''' Wo^a.js'j^'o.-i 



\r o 




Jkxj 1 3 jS'jU.I < O— I j 

N » r X ^ ’ n ^ ^ o—I \ * X \ • n 4 ; tiioj^i ( ^ * ^ v 

j***) A.— li ^73 ^aa jl-sS"" • j 0 OPIj 1 jA C$ l-<$5 o^kX.* Cj^*" 2 i—j I 

<jli>i 4.—j^tilj jl Ijo—If jV 0 $J 4.*i L( . j.\ -WaS aIa^^^aO^”® 

(^l^i^ilIjo . 3 ^—^xAj A>ej jIjA.o {Jjli>lj 3 IjA £-j jjJ ijm> Aa— 

aj U>.j ^J L>- 3 ^—li» I A^vAi till Ija ^ U; 4.5Cii1 

1 ^ 3JLP . 0-1 f jY 4JU \ . ™ *" ™ ™ " A 

0_J-“< 1 J3 l> q-> i Oua 5 ^ 4 -i*.j Iaa O—IoW?" j-»Pf 1-oJ jlOjlAC 4 , 5 ^ 4 ^ l> \ • ^ L 
, Aa—V> 4a—Ia 5 (JA— 4*^’"jl ^aA ^ *4**.A3 4x^1 jjAi I^A- t_JLlSCi 

• (_s A J —& Ji 0—1 jt*<£3J 4?Tl J ( _ 5 —J I tjljJ J^-* 

jIa—l y Ofr j^J li ^,‘jl j^~ jJaj ^gj cS _/J l O^eJ i—>1 (_£ l(j) j53tx iS’ ^(_ 5 '“ 

Lglj^lx^il 4^Aj ^—^jX^j L# Aj Laic (AiiS^^gX o5** ^>o!aaxI^A j3 

. A> 3 ^^ t£jl^AAj 

IJU cAcla Ij ^IaIS^^aaa J^SCJia^ao5^^>- 3 IaaaI 0 _^?" 

^ Igi 1 ^aju ‘ L(ji^^.lxjl ^jX—> OC^— ila^J till ^3 <^<1j (j£-o.x 45".>^j5" 

CiC^JJ 3 J-**' VI 4^- ^A* < Aaa—>A lO I C-S ^jl .ji b ^x-*'ji 45" 
i)^ a 3 1 ^Ja— Ai (_^ Ia_J^.j J J-> ' ^ ^ o} \ <S3*~*. CjU. J 

il^I^x J .1 lx>J * J.J Iax jj> i$ _ 5 ^j <Alftil_^»o Is Cjlj*. j 5 CjIjO *"°.Aj |_ 3 ^ jjo 
(_^AIfi ® L ^ ,I ^ J til> ^x _j Aa*^C— xjifl<o < 1 '^^ ei a\(A> JA 

jl 4.5 Ctj— a5^ <AaA Ij £-o lx £ji jj j 4j>.— j , 5^1 ^*aI^>- j*3 

. A J'-'^x olj J ^jl'^' 1 —^ I OI Ja) 

j_ 5 '*jlj^' 4,j lx^)fe" 4 aS> ^5^iO«»»ajI OlSUl 

4j* l^to 0 «—>9 (Oj^ctAi I jA . J^* ^-* 1 -® (Jj J j 0<— * 3 jA *0 ! 

. iAx I tA*l^>- (Jf _^tJ OJtio 0> I tsVL C*«a 3 j Aj cAaIjs^ £tj {jX^^ \a> O^ls 
(jtx^- 45*"0—1 Oj L (j 1 jl 4.J ^ Ai 1 oA_^a5 (^1 oAj Ai ^i»li tJ^iS^lj l^^ - 


I ^-i j ^ ^iaj i_3 <—> 1 4-o-j ^A ^5 Aj li jl>-Lo _\ 

d(S^-^>- {jA t.5 Iaj ISCj« Oj-> 1® ^ ^ J>1aX^> 1 till J 3 l^j5 4*Jb o^ <t5 



OU-iJ (ji c*$>- oi ji 4 a, iX~j lj j*£. iSjt? 

C^C-j^ *S I j ol vJLsas>-\ i C*AaA>- Ji . ^a£ 

^aaA^VIj ji 4jS^(_£^:>eAJ k 0-*>l (_jl_c> ii«Xi..oi 4 ^-^a.o (_£ilt vj it*" Ji ^3 

i_Jl«.A>-i i ii.C ij^l lXa& I yff- ^iiit i-4aa5"" ^*-.—i J 

i-SLi I i -^t‘{J^-Q* • <ji —.5 till ji (jll»l tS^®* fl** O 1 ^*' 

j* ^Uj^Ufrl c~»J$ 4.aJ U-Ji ^iLial 4,pe**> ji j' er^ 

Ol ji j ji^** j^->-5 (_5* axj 3 vXiftiiX) c—ji ij i^-*" 

oiioi lj i ^1 I (j)ij_i A.S^^^j <i_ftii^3>- L-ftA^-xs liijji Cau»<Ai 4j I*ji$" 

Jls>"ji 4.5"c-Aji ijl.»ft> l$*t^j**i £-0_^jjk (j 3 ^jl <J.aa>:*> ^ft> tatliiji . CUil^j I 

. •S_J-“’^5 A ©iX£>IaL* (jfi It 

t^ijli il^It^-» ^-^jj^L »1^]^.SC1 a £-**3 5J3 A J> *^"i J i Vl»- 

_j$ 1 j j (_£ ji liAA j^l-o t ^jA^j^laJ ji CaauaJ JU I>-1 J^i 

—s»J i i-i^ c ^^^ o I ^ 3 kj*3~^~ ^ 

*T, {*•*&y 3 CaajI ^jA J j i lj ot^AA*>i J til L 

Oi ji l> i^j/^A ojkiS^i_^> <jU>i _>-»i^/-'ji jl ^j <ij LiS^^y® 

^ji ^ j J<_$•* oTjoL <*3^ <-»j^ <5^4 ji ^jij>-3 ijj^ji^ 

jJLoxf 4-ojfc cJt^o^y (j,* u~* . ii'_ ) I Ciji 

Jt3 ijttS C*T"y?cJ ^ . ^ l i i i i M o j 4^ 

t5 j+JujCja AT'^i Uj^Jjo t J^bt;' cJC^-j jUJJ - ^JU-^I 
JLoJ>f ^ ^ iSsj 

oVL>.A^-i i (_3Lt>i _* Jli^»ji &S" j^Lij L>.t> > Cjj .—?- . hLiU oJLi 

t\* ^ 1-° l£i i k3k _& i l> i c5 Wi j^wL® ^.j j i_ailacA (^5 Lgj j 

(_£lg.»AJ J i ili.fr !(_£ l^EJ i^ill^A OiJAj «L\lAAut> «_ax>IaaU ^JkJ>- iff ^3 j i 

tji 3 J iXi UjaaI; ij ^ijl^ (jj • ^ 3 J^*; l$j l 

. Caw! £&*3 ilij jlf^i 0iU ^ jiJ.s»- ^kiaj ^ c£jZK.) iffji jA Jj ^U;Ji 

^aIa^^sCjJU i ji ^iLftip-i oiojl; ji yVL ^0.5^4—5"1 j 4^>ti I 

o(£x~/ 4 iS^ $y>-j^Jo jlt> : fi^j^j^ OjjAalj lj ^Ajiy^A 

^ 5 — cJl> 3 J^S“ c *ir?’ ^ 



xrv 


It 


• fcidcj ^ J yiti f 4^"*1^ 

i i^Ia* Iao 3 "*^}* f.jx C) 3 > bt* i—s_ 3 _^-«-* ‘(_ 5 3 ^^^ I O 3 > bi 4 ^b> I 53>{j> l 
*ia:>-j4>» . (c~*>l AjIaj^(_jIaj (j^^S clU/ilio y* Ji Jjl £) y> li ) ^3^^j3 0iX-LX»b 
3yP-y 23 ~> C^P~y <~-s >-yA iS'i£j*P <j_J 3 bj (j>l J5 45\xajLo ^A 

. •ijl'-b 

Oy>- i c^S oly<y» ^ u;( y^A^sJaj ^ j^Hd I j ^j^;! u^ ^ 

£-*>3 J{_g* ^lcliXsej j % s J '^ 3 <^s\ 3^' 1 I 'X- 4 ?’ b}J UajX ^ j_^iaj L«*& 

jA 3 « >X_ib otXj j^j l.gJ^£lL& C«X 3 

J jj^AJ 1 J 3j+> ^ S 3~-\ W 3 I _P“ J ■> ^*j ^ *ij 1 <jX I 

«>j3 ijly^ »^la ilA ; 3 lS^ iSj^-i* Jij**- 

o b^-o CuS" ^>-jl C 2 a*j iojLc Ojl^s- ^Lj . C*3 b ^ c -5Ca.j ^j?cj 

O jl _jS>- J.^air J,^r <*jT iAao.^ 3 (j I y Lu»Ij jj^o . Igij^SCLo jjaj ^ 

<5^c-aj 1 (j I k_>^lc^ j>- ix! ^o^^IaiIsIo 4j Lo jbl> ^~*p- tilj^i 

JIaa> j 2 > iS^-ijyLj 3 ^a.a5"".> I iAa.* 1 liL ip-ylA |j j*auJ>- _,g)_j^.Lo ^1-oJ C*5" jP- 

<>J J y&P-^i Jti i ^^jt^jbsej £-J_ba^j.j J* j 4 ‘-®-'- 3 CMi ^b (jl£«I^C-> I (jl^} 

| b , XaIJj ^ * y^**A*A ^ jaC- ^o,C ^5^ aa* J 1 ^»aC j CXjtl 'OlAjbXj 

(i)bia>ol_5 Jji.3 La 4.1 a->^j jbL») ^J^JO b ,^CJKa cJ"y> ajUjITaT 

szS“j>ii i—itojir ojt^»ejj M*fcr 

J 4._S\£oblal ^jI^jLj # C*m.a3 j~**A o(£pCA^ ^J\lo(St^ 

jl Ij O j\yp- i y 5yZ* oJ.A^b « ^ 3 $ _ 3 ^_g -» 3 IJ5 cS jp- J 3 J yA 1 jtiiAS b 

^IxiIajI^ l^j I (jj b y X j£-\ Jul*-A ^P~J5 ji 45"(^il/> ^Lm>-I 

Ol 3 ><jy> u~* • $ 3 J (jb^jl 'J-'** , b (_^~t‘ b-a jb^j (J^jiXaj Jb 15 xS^iXaS^iXa ]yi 

d£ Aam> sjltj jl (j I JX jl — ^« 3 '■^•I^jj c?l^j * — 5^CU>-t-> (_£jl — 3«> ^^Tdb 

tw> l &S"yPKJ ^y> b « b 4 —^1 jl i^^sa, 3 yZi.) o^Iaa*jI 

!__>j I (jl J —^jl (J ** 3 j <Aaa 5^ ^jl^ 4j 1^-^.il^j 4>A«Jb b Ij b_^^ 

I j <i^O Ca^jIo«AaI CUwJu J I b 3 Xi jj bjkXi ^L^aJ Is Oj^<u 

. ^ Jjl t f 3^. 

vXaaS^ ^a J.J lXaJ Cl£ l_^ Ojl yAAA j\j>Li I^AaZjIa 6 j> y£.P-^j*i 



flk m 

A^L> I S iAa^L o fj aa - > (_5 , 5^ <j ^ 0_y ta A^l> I ^» 

J-Jy osyy* Jjly^-1y \j) AT^yjly>jf Ji* j*? 

1 _J.S> iX?lj jlsii Oj^_*a; ^ 1 ^pwAj ^A> 4j>Lbj{& JjJlo 

J5 t-JJk»-o^^oTcja (£lg£>l^X«o 55 \_g* ocXlS^l^j 

(\) : Jo Ij ^ ^.9 3 oI^JLaO JJ i_all^ex ji ^3 _J ^Xj 1 ^aaaj C-l 1 

l$jy*«*j ^p- A.iUjfc jl ^A^OuUwd JkuCJ ^2JCa- 0 ' c r*^ 

<-->1 d£o j\ Ojlj?- j\ (_5^«-“® (j^U yl _r? C5i-?->''‘^ <_ri.^J^ (^) * 
iS" iXl5"« _>ls»ei \ iafli t^)_ji\_9 . oJu.i5~ i(£l_.g£t>l^X-jJo 

(j->\ 3 cri'y' <ACl~o t 1 yt^ A 

*py U joli> . c-j j — %j.^jji J_j\ ,Jj>ljcjU^ $55 J^Vc- AS^Al^y*jo 5 J 5 
jj 1 j AS jj dli y* Aj>-j2a \JIaa 

cjUo oy ^ {t*5 jljS C*«>\ {£j+ a 35 ^l«J j\ J5 A_5~ <£jj 

isVv ^ cs?3 i^toy- Aij^ aS***CU.u*aJ o i^!xJb A 3 

ot jl ^y*^»9 ju«> 1 ^Sl«-o<-9y>jl . 1 —«£**■> iJ^j j ^y* 

5 C-*~»-9 5 9'~‘{ji A <J uo ^ :> ’ _J 5 ’ C) AJ^lA j Ia j\S" Ij _J d>> 1 Jo 1 ^ J 4jj_j 

. Alii l_j 

3^> ol£x~o ji tjj—^ J5 ij t^jy^ ^ly^ • T yy 

. ^j_p> VIj (_5 ^3 w>"*^ •i ^J? :> ’ O ^ a$1^j jy* 3 

^Le.~3j£ &S“J^\ C^.)yCJU c-T4; 4>-y b 

U jT^. £ C m Q>»*» 5 j*3 ( ^jb ii(j J ^olaj cliww>J Jf 

(_£W >$ oVb>- j\ JJ 3 • ^iJ*S“£j*sX) tj ffrkj 

. t» (_/ j?" cs^^’c^ cri^y ^ 


vijUf _ 0 

A^Joili L»^> «Aj lj ^,3 ^xi»*3 ^JL>i3 aT 

< A_S^C*-J^ C^clkClCt- 1 y (3^3 Ip- gC3 lli $ ^ 3J,lj \ oy ^ 


Fluctuation _ \ 



xr*. jj*. (JU 

jliiw Ij U t ^^K.i ^kS r iu 

t_)iXi J L*.x>- I >XSi l> &S" jjlo Lo ^aj aS^^o.-haA.i 

(jwii O'! ^ I A*i jIiXax li aS*" iS^ 5 {S* CJ- A -^ 

♦ c?- 3 . (_j€i ^ x '* 

^ 2 ^>- jl^i 1 ^ ^3 l_i»l Lw JIaA Juj Ia A^Ixj I (_jIpcj ^ 1 

\ * — ^ l£\ j ^0till ^_l*aj }liL® ( \S J^-’^’^{^t^" 

• T i n N* _u XN*“ r 

^ -)-> vJ.^x* ^ ^y = X • ^lji*.7 |*^5^ t^ol cu~»l <_^-5Cx>^i**i‘> Lj 

•Si J.jl> V— ^xS^A Ajyj.} till Ji l^JJ | \^Jt> aSvL) I v_JL*A>- 1^_J Owli vXft>l ^3- 

• c-l ( ~) r - = \.'- 
^i - 5 ->t 

Ji ^.Ia */o C-*P ^^>) <Ai ^" , t_ 5 '° ^*£>L J * iAj j$ Axi Ij jL 

^11>- ( k ^°“t > J b$C.j li A$1 jjki (^I.»xxSIxj \ * ~^ 4.1>d Is j A.o L> 

^l (£j~S (jl JS *S ^Ji Vb- JU I ^5 ^Lama) ^ A A^> ^ll 

^ij . C —>1 ji .5 lo j ^ixS>- j $ lx C t\>- e ^< ^xSC-o Ail> J^ till 

j>1iX*.xj tXxZ>li S A*.xj js J^^Jk-o ^ * 3 A.©.xj till Jj^lLo X • I a5" 

o* ♦ * ♦ ♦.♦ L ^. - j V X 0 X \ ‘ '* = \ *“ r X ^x ^ *'* = oX^ • 

. 1 SSt> I £>■ A*j li j2> Axj| 

C *>-1 y*S~i j I ^Jl*.>- I^As ^_i j ^L «*1 (£ ^j*o 

*£ jj*. C 5 ®^ O ^ ^ 1 jl^J jSIIa \y^j* J^\ . 0 ^^ 

2 lAiflO^A j+~i (^^AiiAi J$ Ij I aT 

j* <Sj£ jX^" o' oW°j^ 3 -5^0^ J Tcaa 

(>i^ ^ 

A S'^1& J ^/lx-o . ^»‘# A C_5^“ J «Aj j I t£ J 3 

^i I Axili \ X Jj fy~S{ ^ 1 —*>■ ^><» Ia> 1 yj^s~i ^ uVc ^ll ^>- jl 
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^ 3 * 3^0 J3^~ *i^* J (S*"^}** C ?i I • Ljj^a 3 “L* j £-**«»£> I 31 -^Cl^3 

33,t&3>-jl —l»® ^-^3 3 I Jo jj.A.»tA ^ 1*^7 j* iS^i { -^ 3 ^’ 

oU.->l sfxi i l jjj*i3XA f j—^r Oj 3 » £>«l /' . i^MtJ I jXd^w?CA | lXaaS^ 

. jj^Xit ^g-o 0 J 03 ^*33333 3 < ^ uj 3 (_ 5 j “ ^ a '^ > 0 L -** 1 »jIa^ai 

jl<^Ul jS jl^* 9 3 ^y>" l^Lp-O £3 X ^3^Cji I 0L0IA33 

C*>*»aj 1 *<^5* 3 ^"® <5 1 j\ ^ <53^-iJ 3 (jr* 

LjX ijl^bljl ^>1 j.) OJLI^A^Aju J U-j 3 <—> I j^<S { Jij>-^ 0^3 45"” 

t£ 3 ~* C )I 3 <53* J Cji L ‘“■'•“’I £-*„j** t —^ 133i*^ V —+>\$ 3 ■^3~’(_S A J 3 I 3 

. Jo 0J0 1 J 

Jhzr^iS U y&- JaL, ( _ 5 » 3 ^"^ 0^15 LI j>^=- jl 03^1 
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3313^ <_}*a® I 33 IaI . Jo j_A Ju.PeJ t C«~oO cSJ^t.) JoJaj ,Jo l® y.*lS" 
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CuuaJ 3 ^» J 3 ^I 1 a j I 4 ^<53^^" L t^l j> . ^ 3^«3 j Jo .7 Jo j 1 3 4 j (Tl J^>- 

33 3 C*—>1 aJc®j tl>Loojl —<o-C Llo CuS" J>3 j\ J>- cJ$ 

Ia 4^" JU-.aj 1* 4.JL; Jijo Ia Jo I 4.1® ^^0Laj3 I j \ iS" \*q] jS^Xa \j ^LoT 3 I 

j* 03 J Ia £\ ^ 3 ^ O^^A^jl ^i3^ 
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1 ^aXmjlaJ 1 ^?" ^5^ C«4tfA) 






^U>b jlL# — N 


tjjlojlil Aj j| t tX»*j t j*o j5"oils .jl^^-l* 1 *jlj.5 J* 

I ♦ <£il* f L~:>-1 ^.g-s C-J lij Isl ilb-jS' C«*»AJ oj j£ cii^J 

OsAjJ 0^ 3 t£jjl O^Iaj c~*> 1 <jl^f Ji *‘?"^ ^ »x 

&> A>- I* ? C^^>-ji 0^;J 3 jl**J W ols j ^qa • ^“*'1 

^Ll 1^3 ^ J SiAjiAj l^xi &S~ L jli 

I JoIoJl£i <J.j l i^)U>e*j oils j>- jjt-i-u A.j £>■ J l_ ■s.S'' ji 4_5* ( 

? . fiifijji 

J Saij ->_??->» j jl l* *5 *^I&a V^**> 

jjlw^S^lsl . J^jlj^Jal «Xsji Ij < Luj 1 l ^-t*ol l» t (_£loii^5>eAj 

gtJ ji) J eJ.*3uj £jj.j.>' iSSj jl oOu j o^U ( ^ol^>- *.jJ l ;-..•* (_j| ji 

^*wl* IJ I j-£- oils Ol*'^ ;> ’l J j*A<t>ljpt> iS* C*~>\ oiAj lijj o jl Jil 1 

• ||AA fjUl J AAS^J 1 Jk*j l« ^laOA-S 

^J-5 ol^j <£jj l*J Ji *5^1 j 

o^li^t _j»-l I* jl J^—A jl ( _lsljr < _l>~l.vs^7 1 cib j»^A 1 



O L». l«J 4 * t \ 

,4XaIauA C^Laa* JjaS (^I^iaJ W353 4X3 3I5 «_iIl^cA ^IglSC^j 4.5^0 iX^> i^S 

3J 5 l 4 jlX*l>- ^lfc 4 *LA>j_J (^I^JA-Aap^^^ 5V33 4 a 3 JaaJ^S) I.Q 3 I jl ^* 3 X 3 

l^U3I33 £-sl* (j (j^3j 3 Oj 3 ^ 3 '—*S 1*) 

{^3^ts* 3 ^i!*** 53S3 J3 3 1 J3> J S Cy.j x> . jS ,^1*) 

S5L* <iii J^l^tjT 3 3 4 xJ U»* ^if ^^.A^pci Jj-J . iXa^L^a 3 ir 

^ ^a a aoAJ I O ■.ij=-i i^i i 4 ^ iLU^i £j\ i 1 Jaa i o^aJ>CaO 

i O lXx*J ^•J ■I 45^0 4 _AA> ^3 li ^.aS^IlX^- ^^>3 1 lj U 5 ! 

U> 4 JL A>*> | ^ j 4 ,AMA^ ^Sjs-l 3 ( W 1 j ?*3 ‘ <3*^ ‘ ^ 3 \) <sj^* jS 

• °j ^3 °jt ^3 {Cjlj*- 1 . 3 ) ‘“'’Wl* 3 ( L^Caa^}^ 3 

O IaaAPi :7 4 3 5 *^T Sj A*Uk* 3 4 i ^ily^ Jjo 

<£ ^ J ^ S e<\*> 1 _aa 5 ^\j _r ^.aaa* &3' > " 3 & aS'^aAaAJ ^L> jjA O U] lllA 3 

3 s l*-k* {^I^aOS j 1 C-auI 0 <Xi?>^' (J.a^I ^.3 ^3>- 43 3AJ cil- 3 ^jA .9 ^ 

J * jy I3 5 I j v _3 1 L i Ju i 4 la j\ ^*.*333 l£3Jji 4 , ^ , <_T'“ 

Oj JiAa) ^7 l 3^ jl (jtb 'J& 45 ^o(l>j^A 3 CUaAaJ ^1^.1353.^ ^iltXxJ jlC-AP"! 

0I3 3 ^ J 3 i ^'J 3 i J^ 3I aS^ l_ 3 f CaajI O4X.A 4 aP- IaJ |V> I < 3 !» 3 

i 3 ^aaa 5^1 5I3I S-fjJ 3^-!* 3S C-aj! ^a3a> 1 ( 3 ^;*° 4 > lft> 4 »t 3 ji 

(_$LgAjl3^ CaajI ^Aa. 5^^3 J 3.^- 43 3I3 iS" l ^33 3I3 J l?t 3 ^ 13 ^$ 3 a 13 4S" 3>- 03 ^ 3 

. 4X310143^^5^^3!^* ( OjJ&Ji 3 
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, ^aJ Loj Cwl ttCUd is 5 Is « ^caQ B I43 i 

3I 04X33 (^LgAl^AA/i 45 , 4 XJ.IaaA 3* l^Id Is 03^Li3^^133 I (_5'^*- <i 

J>13* 3I ^SCasIS^o 45 ^ 33 lo 3 !oA i vXj 104X3,53 4 a^-Iaj l^j I 

^^S -3 . uXa^a Is Ci^ 1 3 a$ 1 s ^ ^SCs J^a 9 ^ ^x*i! 4 aa 5 >- j 1 4 $”lXs 1 04X^1 4 a^j ^AjjL^tA 

^13=- 3! 04x13 o^I^av J.^.c 3^ks ^ 3 £i 

^o-J 31 4 Xaa 5 ^^jA 05lilAA*'l 4X3L05I5 j^^LA^LiLs S3 l_^s l 4 —5 ^^a!a 3 ca 

^135- L$3J 3^ 4 _a!a>E* (^igAAAll.* \S" 4 XaAaxA ^aJ 4 XJLq.A ^ 1*3 CaA Ia >3 

OL*-a^-La» J5 45 " C5 *aa!> 5S3* ^ 1 3=>-^3 Iw 3 j^SCs^aSGSj ^^aaaIjIa*.* 3 ^gSCj ko* 

. 4 Xa 5 "^* 4X3S4I93 jfeo igi t 

J 3 iiA «.3 !§a 3 Is jJbjs Jai 9 (3>^3J S3 oIa 5 «- (_^Lo. 3 i* 4 _j|3^- 

!(Ja 9 Ls ^3! S O Iaa?' L-j w>aAaS^35 S 1 4X3I3 4 ^!s 09 Is olXa^Cas 0313 L^>" ^a^L^T 



X i Y* ^ ^ 

^a tS" Ia (j* jt*" ^ U*.rl £j* 1 i^U*^ ^-U~»_^j 

. OxA^^x Jx^Uo Ij o Jo j $jj* 

Ij »Jo j C-^l jSL* C-3 L_j lib *S ~^_5 j _) j-*xi JU-wl (_g ^-jji l£^*^ 

^»J IUb lib C-AxA>'j 1 i . i i^uki\ju» ^*xxi* C*>"l^_*$lj O L* lib l_j tjl^r 
<1««C Ij JtJilj ^L«.i »i_^>-^ ^)9 c^.a£ t..uJ ^Aj,> ^jUjoL* 

(_J.}bj7 _^Uuo odC Jjl OwICJ^Uc- C-9 b Cj*- ^ ^ <AA^^x C>Uo 

. (^ * ) C-oo I 0*9 b ^ Ur C**a 0 U* ^yx-tx ^—gJ I C-*-<o L >-_5 CuuJ» i5"^^u 

. «4ls*-b J V^»w U *jU oUx; ' -ft I . I 


i jA*X 

. —_ - ^-. __,-_ _-<jUx>- U _jl L_A Jd>-1 _J £ji 1 

J* ^ Ls>- 4_S"| j ‘Jx-« U ^''C^Ixui j c?U*rl » Ij U 

. O-ib 4.1il» IJ ^y> L>- *.A^- b lib j_U IV <5^1 

^.♦A kXxx5^A.ii9 Ol J_jU> lib t_i<£U £jl 


I . 


lr oil 

* 1 • * r ^ I vi * 



V j5Ci 

4-i>- L »_aJLx.=^« <^l^ 


4$"j^\aj UaO*~i }baC ^^Uaj 1 

. JUj *S2r «ib *.£LL Cua x> eXxi b I 1 a -<-■ j_U U iu3 


Biological Atoms _ N 

A ^^b AJLxxl U ^ ^ b uUie*-U Sjb js *5^ 4 _ s i^*> _?1 _ X 

NX^I^r^x <_£l<cLwAj1 Caa-j 1 ojb-c- u^>.j j ^j*ax ^‘1 

. Cx-ij *(A^ aJ^ L=»-1 {jj 1N Xjl t_x5^^j9 li) r^j &Cj5jjy> ^X_j <j 
0>)"j_^(_^' ^j I (V^l >>■ Caw<Aj ^1 J 3 I j f_JJ 

O^Laj ( C^i-U <aa!_P- 01 ler-’J 

.0x1 Oa1_^>-Oa-'iJj lJLp-J^I jCi 

1 j oii^ft> yj^i e?l*»jloj 1 c?ll^J Iaai>-L ^feb 

Oax **.9 j^a IaC* 1 b>tIo 1 . CxajI Ai>-L> *ib Jiii a 5 " Caao 1 j*=>ej ul dlix 

JO Ij aS^(JIaao 1 —5"(_^_^OAj < (J1 *ao 1 1^9 1 Lj^f —J *d) J d5"” < AX>" lo Le>- 

4 j Oij 1 a 5^0 *a^1 Ioa . Ua 9 j kL ^ <^ax.a 4.9 *Oj J) i_ a^U_J^^aX 

. Caaj 1 *0> 3^5 " Ij 



Jo \ jIaao Ju.A aS”^? Ia Aa.:>- L 

—Aa^ - \j t_£iL> j ol*}\,Jjj^& e L>-Ij o\a^ jlt> . AJO l^.ii> 

vX <0 , J l—J jj> ^IauJ 1 ciij ljj-> ^( 1 * . 0»—'1 <>J-i j^a^aL* l^jse.* (^Ia 

Aaa .1 \ Sjo j (_^lft>^^.>*^A , CIaa*)\ 01X0 / -S; AaP- \o ,>^LA aA jl^P> 

^*Xaaj Aa:>-\o (j^A^.® Ojo iXa> A^-j^&Ij ^y*^.A ^IaA t Jo_jl^ AaS*" lo (jj^L aS^Ijuu 
jl Joj\i 3 >-3 t Aa;»-\o ctlr J Sjo j ^Ia^^p^/O jl^A Jj*. aJL.L . Jo jl Jo 

^ I 1 _J ^ JoLaS^^a f^'jjjj^Jy ^cs’ Wfj^ ) W?“J^ < U*j**l J^s 

. j c$y aA 1 _> 3 AA3*Ajlilj (ill ^A a5"" 1 ^jj^aS"Ij 

(^Ia Aa:>"V> 4 ^C-Loa>- 1 <_Jij li>3> ^Iso I £*a>-j &S *i i^ttAA (_£IaAa:>-\o 1 Axi Ua*> 


—La»I j 


-L, 


>' C^i 


c tXi j\iXi o 






j! , Ia-Ij 


£l« A 3 1 

• OamJ l |^««* l 

j ji—oJo-u jo ty i j^- wui) otc> ^iriu-^o iSf j> 

• 0w\j J iSCfcAi^U 

L t ^S^*«.A j^J 1 J 4 .C- ^l^Allj jjjlAi 11 J O jj j (^Ia A£A-l> jjyjl iS' i yJo\^>~ 

^^S»-(_JIa AaS>-Ij \o Lo^o J^a* 1 _■ ) 3 >’ (^IaAaJ^Ij j^aaS jl < o^yA (_£Ia Aa:>- lo. 

^ C<«amA Ij^Tj ^ J j Lo^A^aStCLA Vgi 1 jl 3 O3IA.AA1 j to-i ^* 5 " 
^ 1 yA uji> ( \ ) : <iu->UolJot .aa 1 ^j.j 1 jj^Lwl ^ o jo j aI^-Io S j.A^A> 1 35*- 

(^1 y> t^J^AJ (X) • ■l*;?''*Ji OIaP- AaI^I^I yi { j*y 

( Joii^ Id Aj Ai?-lj ^ Jo (jjl-MJ ^aa»AJ i J.Aa^Ij ^j^J <_aaJ La (j) 1 l y**J 

JAAA) O 1 ^j*»aXaA i 1*0 1 a£1 jl^Aj t JXu/lij) 1 ^^J>-i_Ji^ij ^A a5” 

Aa^A^a> Ctj 1 ^ jl-> j® j ®0j ®0jjj 5 ’'® (^Ia^I J.*.Iaj1 Aaa31 . 

. c->—'I il yj.h*A k\S \ 0JJ0 J,A^li.j Aa^-Ij jl a 5 ^^»a j* 6 aAj j ^Ia^_^»-^* 

5 i 1 1 C!aaO 1 J.A lj AA-^li JoLaaa as" o<^ iy~ 

. J>i^Jo AaS li ^aJ 1 CaaxjIs^AaJ 1 CaajI £jS^-aA aS^Jo^^jJ 

j 1 aXaaj cfl«o 3 ^* 1 c JJ^^Iaa^I {JjS JZ \ j_ 3 ^ U 1 


jJ—=>- ^l^i-jl j^l j ii-Loo jo li iiLo.i ijoi. ^L^li339<J^Jb-t« _ \ 

<*—! ji^-Oju\i(j3^- . i J3 1 ^jaj lii-?\-M OjljiJou 3 
^3— 5 “3 1 J 3 AS^^Sd^j (_5 l_gl 3^D_o^liAAi ^3^ , l _ 5 *>y"0_)l (jtAoO 1 (j--J lo >-J 1 

J 3 i 5 *a (JXli-j ijlislojl 3^33 aAj \ aS*" loT jl o^l jaAaaI^^- 

lA> 1— a aAa& ^9 L> jOj ^ Uuoc 3 L*i ^9 Lo? \ 3SCI001 lA^jaai . ^jIaXaISCJ 

cSl j} i3^>^ s Lolc-3 i)jiJa^I j J3I0 jjj I3 4 $Zl* 1 y 3 A» 

. (J 3 .L 5 CJ 1 i_f 1^13^11*1 
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Ij ^-t..gj t> ) £ 7 !l> C^»>l 

^Je >^3 0 1 ^^(_5'°(_5 a;> " • *4j ^ ■^^* > “ ’j 3 }X*J.A c5^*^.£.3 «w > I jJS 

JUJi lit_j^lj Oj>3 i j^SCxi lSLo ^>-^j} A^JExli ji 4 V 

_5 lij 4^-U ^<Aj J lib OJ 1 O-i Ij O * 0 (>Jlj ( (AaAah5>^^J 

1^>- . <Ju.£o4aIjj1 X iXl Ju-X-io Ij *&€ 4>u J 

*5 ^t-o 1 lXj (Oauj j> J c iAj <Aj oil 1 Jk-O't ('■)> l kXj IaJ 

4^-^j «Aj Ij I 4j UL-o <_£ Lgj 1 j _j JI £y_ L (^)i I .} eJ I _js»- £.3 jp> 
liij J,*3 ovXj iAj _j1 (_£^} dt\*3tAj O*) l>* Ija 3 1 j C-* 1*3^ 4 VCU.mjI.} 

JX ^>1 ^Ap la I 3 *Ai»- &S ~^.Zilj 4liilj> jUalj 1 kXjL*j J J I Ji 

(_fjl^ £-*sJ 0^;J ^ J c£jbl ^>1^3 4V"^l3 ^ . ^aa5" IiA~o c*) l>- 

iXil—j ( >3~> J ) c£^$J_^CL* ( s^O 1 4^ 

JX. ++l£ jj'-j 1^3 (j> \ Oxj* J>3^> C?1_;J 

<3 Up 14^i_^* tiljji o\^>cp.a c-~>I o^V^> ^S "^I ^*>45"'^) ^(_g-* £.3 Ij 

4Tcw! X**-> _)JkJtj I (_£vX* I ^ji*J (jv*S»- JLoJl>-l ( J_^3 IV Ij (XmJ <A#>!^^> £ J+^A 

vJ^Sli*jlg>- Ij 4 *jI j jijjlM (»Ur j" 1 ^ 1 - > Ls*‘j-' 3 5 ’ °^"; J 4 -= > 'tl 3 ^ 

. c-u^ I jXi^j ^1*^- (j IlI 4^jj^tilj jj> Lgj I (j J U;^ 1 iazAj 

4V" j^J Lg) ^IjutJ £jaj li iA>- 

(-t{J L ^ vJ^^IIjO j I ^ L -<w* > 4 5^l^j I 

? ^jL.1.a-<» tilj Ij ^ 

j*j.i l^j^^jj 4j>- y> C-ilaC^gJ 1*^- 4 aI_j| JIapL 45"^a3j i_*aJ^j , 

eOkjiAjCtJj 4V( (iloJ '_ > I til«.J ^jvj 45^"^xijlj 4 j.wI^ _}lJsl£ 1 

l-o I CU—J i ^J o iXaXaj c tXj <Aj 4f, otXiJ) 4*^lj dlj J 1 ^.1 ^a\ 

. i_J-** 1 1 ‘-X-o <A>-tiij j }j\S) l-il <_9|>il^i Ij 

<A^ j 4 V"^aJ_j.^j ^j ^jl4l3 ^iij j} ^ L> bl 

l^jj C««j ^J L.;>- e tX j <Aj tiL (_jl^j^^.j Ij (_il«j i_J ! tii*.j (-tlj 

j tAflJ JVlij iAx5^^g-o 1— 'X>- C? 3 ^ ® (J* ^ l -X^’ 3 4T 

sXj^j^j^_j| ^,*3 &S "(_^ Lq) . Aj Ij C-wl oj^j 45^ 

^jij I Jf3 I dlj Ij J%&3 LstAJ t JX . Ju^ Mir-^A C—' 1 t\*JJ 45" ^kuj 



oIa>> X £ \ 

Ia«Qmw 3 j j til* 

Sjljji >1 ^g» Utfi igj I (^)iJui Kxm&J^ A^zaAJj^ jkaSL) .Cc> 

£*> j^-^OJ >3 * ^>1^* 3 ju*^7 jj\XjiA l^j 1 £ 3 )^"*) 

* -> ■' 3 J 0 O Jo j (_^Ub*Jc»-L ^)ju&^ Us>- ^L*.Ajl4j ^gi 1 J.i>- i^Ju^® 

• Jo ^gL>-),> eJx^j^l** Iaj^sj iS ijljo 

^7*>),5(^^,7L.O C-® lj.ij ^gjLl^-Jl^ct Ij 1 J>*j t£j5 j)^® '-'»'***^ 

!j (C^ri 0 OH)tJ^-l^ isU^ J_j^*til» jZ\ yi®. j^»L 

x_^-i t^-iS i^d^® jU I 1 J> (*;4d^J 1 -^ 3^ 

333 J^yrr* CO, tfU^X. uc ol 11,0^0^0. jl 

*4** dL^^l COUAJ>-Ji. jJ.sC) Uj j> (^IgJ^J.^^ jJ^^gA^gSCj 

0 ) 3 *J o 1 f Lr *yj>^i_*s*-^A i<c^_j ^gj j*-» *—> I *iT^$ 1^.0 ^ 

, 5 ^aa\^>-*Jo j ^JSl) 1 j*^-3«o_j>j < J.j vXa* jj<*) <**o 3*j 
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3<—>Il?^— g) yd® jla_i \y^ s * j50U^5sli* ^j^aj 

v4V c^r ij U J53 \ /o J^sCL di J Jo ^cX-o 1 

' X “'(_5^^“'^-° (J^“H 3-> }$>■ 

. ^v-O 1 Jj a Ja 

t5_>^i»J )^* j C~u.*j ^g) Ll 3»-_J ^*Jb_J Jol.®j^g® ^fbUaj <0T jJou 1 JIaA 1 

*>•* j^JJ>73 J-V-J ^ llj ^^7*cs^ cs 5 "*y*-t Jo ) jj>-1 Jolj 


■ J l"-**) 3 tJ*j A>e-JL> y^A _ \ 

m,O+xcO T +(CJI 0 OH)—xC x H e OII+rO x 

* •'3^(7* > ^- , „3 ( -^3^-X« di^tjj-* l V' : ?'3' A <_)^C-)) dlo^;>-_5 



^ 1 1 l&_^ I^A<A,o^ I cJj 4$"* j i^j I >» ^>o i C 1^1 j^^JlA 

^^l^eJa^PtA jl lj 4*xi^j lib iX>-l_5 ,J \.SLxui 4.A*ia3 

j_jlgJ^5vlLo vj W- jjt.C jA>Aj L I j . •Aa.&A^- 0 f 1**° ^ 

(C a^aa* » ©ayU3 y*Jy y U j c~Jfj o«jjJ> (_j Lgit _j 

. o3 jls*.o j jfjuls* jf j.a 

. j 1^J ^*w^J Ift 4x:>- lj _J Ju^j 41 a—».«.i 4rC —aj I £) I C—3 Ia I 

t^] l«-I>- 1 *j j I C*->l £tj _}Ia*io lft> 4 aJ?- 1> 1 (j U:=- 

Ij ol^ j_ Sb . 0—»i 1,5 o<Aj^ 5jp-^..*> __^> 05 L l^J I *Aj li $ CU—>1 ^ji ol -“i 

*j ^aajVj £>i Lo j I 45" ^aa 5* ° l^ j (_g 1 4 a>-L o is^ ^SL~i $ ^j£L*.a 

•> 1 . C^«aj 1 oOii 4 a^" IaJ 5^1,5 (_£l OiAa^aJ _) Ia—O ^gj Li ' tjLo.A»-l>4> 4^ ^gd la—* 

1 41s*- L &l^£. I j 1 j oLo 

ol__j i_jlia*j 1 (Jo li $ ^Jjli cj^jj 1 Is*" 2>y> &Lclp £j> 1 . c-vuil 4ia y%* 

(_l__^lio ) ■JJLpu ^aj jL.*»o Oj ^^Up- j Iqj 1 ^au^cj j Cwl ^ CUftlS"* 

AX .0^4$"5j'a ^JZLp-j^(£ A^-OjJAJA 4ls»lj^fc . ( «4*iS^4»>- 1 ^6^> • 

e AJj J ; £~; (^ X y) yo Ia^jX"' flXj t^loLajl ^Ai^s jl^ AJ^A fL 

jJ^^—L> 4 a>-L> 45""j*aj^1j t-aJlASt® ^3 4^L (^J l—>> L>-A-i L . CX**’! 

4a>-Ij^^I iS* i^omaA} Aaa.»—A> Ca* 3 la.w 4dlj (^1 jl .}(_£,} U i^ly 

<aSCj jlol slj^l 0^^ j.. , ..o.r yC^A lj (_^1ov4j j 

(_J LgI-o - ».3 iS" I j $ ‘f,,^,^ J I jj I iAj l> 4 a>- L tiij 4*J liuB(_J I . Jkii iA fb 1 ^Pv 

(^loL b^jo^MaPu , fcViiS '(_£*> 1 —^^o^IaIaoU’-jj> L ! j yijjs 

^lt>(J.j Iaa jAJ -AJ^A ^o\y C^a*jLh*»- <iJ^.') Iaa l_j4x*»»A aSLx^aS' 

jjoU_J^*^»liO^J (S3j£}i\j\ " 0, AjA ^^3 ‘^Aol'S^ jAc?yXi^j 4l^j 

* AjIa^ li_^J *“~ 3 _J CUiJ ^il . Ujloili ( jj J 

<AaS^^j 4$1 Lo.a^" 1->aiL»^' v J.^.P(^l^j..) Aa^~ L 45^^a l^JLib 

c_$ l*J 1 ySL+U) V ^op.aA^$ jJJj Aj \^ lvA>- 4 a— o(-Ll-*-j A.S” A_J-**’^g' 0 O'AjA^J 

5j.^> ( ^jaaS' L?A 1 )'A*^"’(^s' a °'A-t' 0 ^ ‘ ^*^3 J Ij < ^-T”_3 iAAA-Jti 

(^y>-ctlj dpljr cfjj c5J?—!<4-° L> y l — \ 

• L-ol^ l> 1 jAP b y |UI C*—I AplS^ iSjJ'j* Lo->> 41 —-^3 j\ £ O—'I aOa ft 1 ^3>- 
1_> 4^1 J^,J lftl>- J5 I Aai 4$^ I J lAj^—'^0 ^ft Us> a L. w 4 a^a>^.'(^ J J JP lft4Z-i^j sA— 

> l—■ Ca —rl elA —lAzJilji (j I (Sjj^-o-* 




' 13 s A o SjL-i- j\ j WI 






O^SjJ 3 ~> (_£Ite*.!:>-1 j U.II-)li ) iji j^i L>- £^><-i!j(_£bs>4Ji5^l> ^L*j 

< | t . ,»l ~\ U . \ i r" » . <T l 

\A jj #.J» J yj J I A*J A-J 


\y I iI-Li> jl j (_$" \«*-Xj j AX^-U l.» a 5^C*-“--> 1.5 Aj. L _\ 

l> ‘ J ^9 y-* 1 y l<_£a*jAij 

AJL>- \j liij ^ji ^Laj^j 1 A-_*-u^^g« A>u | iXL) La t "Lzr- \j (jjoli 

\<_£ U»a;l>-1> ax>- l> $ ijj>^5^tL^j jyZj U aJCIj v!U*—j 

. aj jloJjO^liT JLa>-^y*> t l^*~w \ ftlXw l^p | J 



• C-MJ 1 rUii JuliL ^joL**< 4-^^*.£aj 

0 I _/> jl~> ^*3333^ 1 jl^AAjV ^li 4^"( o^AA 4li 

L Lu>Llii Cl***o^g^dkj j tfL** JjI^a^Ij^j 3^3 ®vXw <ol#i 

. .53 h {‘333*33^c*i«> 4.1=>-l> 3 * 1 Oj5* 

4 ^ 1 .—A«J CauiJ j i\aamJ !i ( C«-A> Oji 4 l^L 3 $3J3*)J> 

• ->3^ Se?- J LoiS^ 1.J £ J l^A) Ia 

3 ^- 6 ? 4aw J >1 jL l 4 ^aj_I^j c*~<I ^-oL j (J.*^ iiij ;> 3 >- 13 

jl^>- cx-il (* 333 * 33 ^ c«»jji j}-**^* t 5 A ^ A <j\*~>- ^ilj 3 cUaj! 

. ijU -3 s - -A 

Ca*maj Ic«-<I jt-g-oOl J3 1 1* - l (_gLfc 4 A 3 *-li ^3J3*3^ SjL ji Sisy^ 

(_£^—aaajjIj ) (_j!o4AjJ^ 4 .aS*'L> ^jlt> 3^ CUAaJU>-_jJ> 1 Q*a t 1 CUjs^* l^jl ! eiiC 4 -a.a^A 4 T 

<Lj Cj LrL o I*J^JO 4***/>3 ( ‘AsO ^a JaoS ji 1 ^*j <£->33'* 

k^bi ( A o ojLi a ; iS" ^3=*-j ) (*j> jf^jj^.^T’ 

jjU J jJU jf 4T4^ . jwUjf yDo iw»5i joU jf 4£wJ 

Ub jf Ui l>> 4<Jb 4S“i j iSfoJLjXrfj ^jl ^J>\y>’ *-tJ f ^6 

• «43jfliof jJ—-MJ 

3*^4 3 ^ 3 *AA Cw* ^g -*3 J 3 *‘ 3 ^ 1 * jl^AJ 1 Lfc 4 a^>"Ij jfrA.AAi.flJ jS 

^jJ»j4a>"Ij 4^Laj 33 -^ 3 ^ aWU * Loli ^ ,- 13 I L AjLmaA^LoIS^j^ 

• ( d < l?) ^ Lo^o ^iL A 3 -I 3 ^ 33-^3 0335 *' c ~ J ->( 3 ^ 

LS ^ ,_JSCi.i d * 0 1 3 ^ *&i 4 .Ia*4A c?1^-°3 J3*3j^ t$bb 4.1 - 1.5 i5"j^yljl ji 

4jaAJ3^ Ja^ii^gyO OiLo I £) JuQi^aaaAJ (_jl j) ivJo lo^ 3 J 

1$ ^ jl^ jl j* 4JLuaA ^J> 3j^\ »A> J -^3 

(J?3j 4 ,Is»-L (_fl^Ij ji*j 3 ^ 3 ~ > i_$*J 33 3 ^ ls 1 * 

j4AAA)^^gA ^JaAi ^ 3 L __jIaaa.J (_^ 1& 4,A^j jJ L>c} Lo.it) (C3 b^aAvJ 1 ) ^J3\ L5 * 

OkS jL*»^g-«-L>3J jj* 4 .Ia».a U 3 j ^5 (S^-^ Ji 3j3 A 3j^-i ^ j3^y~> L-< 1 ^ 

^^>-^1 LajO f3j3j*> L-< 4 j 4 «.aJ j£b (Ai ^.Zi^gAOjOAAAAilJ 4 ^A.j JiAj Lqa^33-0 3iS"^ld _J 

^K.) $ 4-o aJ J>1 l>Aj4Xw *a*A^ 4,_r ^gf l&4 a.aj^} ij+3^3 4.1aaJ^> 3 i^—jI J 03 J jM 


Drosophila Melanogaster - ^ 



O l*>- 1»JU» 


°^c/) J-®^ • ( f .5 C J*) * 3 ^ 5 * 

^ Uii (h ^Yjf) ^'S^a {yij sj'k *z>\ 

•jlj 4,1^-L 353 jJ 3 ~‘{_$ A \^>- J S~3 j 14-*-*. j i _5 i\> I ^>» 4.*>"li 4 «.a) 

• ^ ^ syrr. 

*y~j*\* *~>y *\jy *!=>•[> j* (>i^ cS^ 3^ 

*5" {j**>5 i j\ 3 ^^5" vxij ( X J.*U ) 

. jJi<0ilfi>l^>-^>.WL> (_£^lixj 4 a^-Lo CU*j t Ot A ^ ^ U*X 

4^ca1j j^AAA^ - 4 aP“ Ij i^aauJU <_a\.I?cA jJj>-\^-* £^\j J5 ^S”"L5^" 

jA i 0«*»1 4x-li*> 1 ^Lf- 45""4^fb Lo ^aj ^ jx>»< ' t3t»* 
~3jo ^a*a>- Oa& 1*j 4_S^3_5o1^^a A.S'I j) j t a^aj ot. 4 »iAj Ju \ Cl^ftAA>- 
• ^ b J^j5””dA$ ^a«.a> ^ jLmj kXxx«uib tjj 1 ^jo^aj I ^»a5 ^ C 

j^iaj a9 4a.a>- }A5"" I J3 X ^ 4a>-Ij till <_5^ 

«X) l_3 4^ auA .1 J 2 * 4 3^ (j~? J v 3 ^\s*.> 3 ki^^Li ^al^M 

3 C *** 1 !y oL*» C*aa4.a* 41a—»-o^j.j 1 4 £\yj t C*AaA»- 

. .AaI^^-Ia tiotj ij^AoOu.il 

ii\c-i$^ ^aS" \j A 3 oojij j i y^ y* jj^aaaaj 4$""o«>.Aj jo cuw?u 1*1 

J.£>1 v_3VoX^-\ i_^.a-~>_Jl_^c>- ykZ.^\i ^.^aj 4j <_£,}\j j ^Ia*»o 

1*1 *; k>-y>- l> bJla! y t^>- 45"^a >->jxi $y>~j\ lsjeJL> I J 5 J.J 

jjloj ^Ia^I JLjtl k> &\ 3 { ~-&"£ M!> y jj aTcwI Ol 

<(A-Jc^jljj l>- la) ks*yx> kS "« jZ> C^9cJ> j! kS 

. cu^Ij^ j.fl!>l^.p" o< ^" > ^ ^ 1 ^"yr" 3^ 

,AiL*iA»l jl »jlj iS*^**^^(_$! jl ^S'iAaa 

^ 3 ^y O 1 -^ 1 (Jj1a4a>-1.j k^-y>- Ai' (jJ^j L) O '**^ Ojj?. ^3^ 

4—>-^_^> J V> .^. i 2 J.II )j aJLa^j^Ij Jkj 2 ^5 1 j}!a (_^ 4.Lm1a^ ctl^j 

oJ'*-'j jl^?- idlj j^Lo iUj \. AXS\j* ^aaIj 1 J oAj j 

4 —'I^aa k+Jb k£ 4,a^-V> AjUua AS.&- 

OJ^vX,U 45"” kX^>^A.Cc> \^s>- iAaIju* 4 «A>ioiX>»l 



X 0 \ 




jb 4 i.el. 5 j jb«**) Ijl* jglOj ^aa^A) J-eAJoL (_$l 4 >CaI) (^U> 

i j-!i^j.*4.e.A) J Jo Jais 4 .Ip- i> ^A 4 a3.5^A iSLx> 1 L> 4) j^X 4$X) I i)j ,5 (^1 y . <X»>1> 
lA) Ic Ol^>l &&{£ 1 4PEaA) iXaJJ^. 0 __jijA> ^S^Ca****! 4) JIA^J £j> Ij 
\ £ (J.J Lu>AmI ) iS^^AvXlS*" ^£^>4) i J*\^.i ^Lkl Ca-A>| \$*C~aJ i‘-i^^A* 1 

t cij ^ Vi) jyJliiib lAC- Let) L) J.>^) 4l.-<lj>' ^jAA-*> • L*ol) > jl gO i 5 ^ 

fjVJ^I J.*»3 ® 0) L«^J I ^J- > " I j ^JLaauA ^jO ji Os^ fki* <j\y L l 

• a ;-'J(^'* (_5 ^->X ^1<AaT4»« 

^.J l» (ji*“ J IdL J^J^i y aS^\j Ia4a>-L Ija* (^Ig^AAuAj* _}I<A*J y" \ 

45*">^> (_£ lA 4 a> L ^aa^aj 45"*^jjIa) i Iaj j ^*aa5*^>aajo X C"**l 

^£L*,o ^ 5 ^,w^a _jlV> vJiAjAa>- i>tii )^a *5 1 y j') ?> 3 ~ j (jg*y 1 y 3$ sjb-j.} 

d>'_>.?-> b p 3 ** dl) JaSIw 0^®j jl aS' ^ I^^xaauAT J> I Jk*j 4.A-) be*.) ^a) 1 JA) Caa*>1 

. ,Jol) \ K — \ * ^ jja.~o A —Ia-j^j ^bei 1 LmO 1 £ jl) 

. Jo I ^a CwJu X = ^ Jj> 

( ^)1 eiAA-»j^^l) o jjA) aS'( Lo(j<A) 4 l:>-L^A i_»a) y ^j) l) 

. 'jUajI L« _5jp-J tA<»« 45 "*Camj| (_£ 1 4a>- 1) j»Pe) ^a)jI b**w 

^ -A AAA) Lei (>j 3~ > <y* 3 ^AAu fl ) CUA^A**) lA4.A>-i) ^ J.5 

Jj j J ji> J5J (AaIaaA(v^O>I ^AA4)| JU, b j*£ ®JiaaJ^.5j>-j* lIIj^Ia 4a>- l) 

i—^ a^iA) J IgA^Jjw^3 I jiP J 0^. * I J.^^j > (_jl^> el^> elf Jaft3 

. ^a»»A) 

C_T I 4PtAA) 4—S' ^) IoiAam) j AaP-L ^aa*aA) j I ^y 1 C)y ^I 

iAaJ ^) e iAj Ji) La)ai* J \^>-y iS" CaajI I Ia C—e 15^ J L (^Ia 4a>- I) ^Ja ^. *. ) 

» JlaaauA J>aa 

(_^1 olVCvJj 1 4.1p-^ai (jL*.Aj^ tXiL 4A^bo^Le_J^) iS”"^!ecX) J) 

C a —^1*1 b$ (_51 ^ 3 ^Lr l_A <Ip- l) jl 


J IptA) L -L_J) Saaa I^CJD l) LvU, I & U.a|^^- ^a! L> 4i^l) — \ 

*5" (_^b*A.™Aj ^IaXjo .( j^lAA Ja^sA) (*-^^ 4aa) Ift* ^OJ l<_.*) dL 

^1^5^ _ji-jfdljc^l^j Ca—| (*jVf^ ; o l^i j*)! y* i3ia^.) I (J-e^- J>L»r)J c£l^ 

-(^•O-^ ,\a*aL( f^t3jy. ^) ol* 01 jl 

• :> 3 J ~\ji J ‘ x ^ ^ ^-^3 \x = XX^X ^ j_j^aoL ( X*{_ 





_AxS>-b» b t AAku (^U>4JU>-L P Jo A^caX} jfj j 1 O W Aa>- b 

. Oo 3~ t ^g* ooU 3 j> cSl^ulr' L « ^ csl* 

b> l> aT A* aS" tAlS" yj I ^Iaj .>j 1 ^9 $ a Jji 1 J^5>- Cw I 

l* a j j 1 ^3?~3 > .(^ ^j'T 3^. oJ_j-» 

<*-*!»- ^>1 aIa^ ^ima) A:»eiT.) Ij <_£_j CA9.} J1 _^>j^j.j 1 <_>1 3^~j> . iXIaIUaI—» li <oL» 

j>- iAj^Ia 33^-3 «A*j L>.Al 5 3J3*3j^^ A3* 1 3 &i^i 

a5"a_>1 553^-3 f 3 J3*3j— ^"c*Ai> <iL a£L*> 1 01 j cJW til*jA 

. dxAM.a O 3 l.fi. aa 3 Aj Ll.aa> o^La 33^3-* J^C) I o vAIaS^i-aaS^ jt 
If Ij I 3 ^*i3^ j/" 13 ^l^isl^333*X3^> J J 

A-i»A-«wfc «^Lo oJoj> $39-2—* til* (^IaAa^-L .oi jU^ ^o^La Y3 X tfU^Ok- 
(_s^-i3 Xf 33,3*3,3^4 J* e^Aj jA_3=>’3-“‘il* (_jIaaI>- 1*3 Xf3 J3 A 3^ 3^ 

^l-^l t jJo Lo-j X til* Y f 3 33^3 (J* J> . <Aaaa*.a> I j I a ^ Y 

. (\i (_?) CUajI { j^- 3A 




3 x 

(j«Aj c£ lft>Ali- Ij A*.ft> aSCJ 1>-^3A . U33 A(3^ j 

A^-» O'Aj c?bfcAi>-L j\ <A>_j!a iil»_jl (* 3J3 A 3j> XL3J Oj 

Oj k^-l* JA a 5T X f3J3^3^3A cfL;*j 3 0~-l Ojl*^ ZZ.3J 

• A^Ia A^>-3 Y ^5^0,3 ^ {3J3-»3^ til* AAXP-l* JA Ca^I 


3A Ul ‘ O-v I J)aL*» (jl Ia*m* a 3 (jl~-i1 JA (^AiAS^Asti | _ \ 

^-L>_3A 3 a^jIa -b 3^3J>- 1 A 3 _j 0IS'oJ ^3 

• O 3 Laaa 


oLp- csU* X o £ 

J>1 eJoj ^3—?’3 A till ®Ja,15* Ja3^j A.Is*- L A^Laj bej I j 1 

Aa>aj j Jj (j*°3_?i a 5 "^Isj 

aJ. aaS"'A*)AaP-Ij O^'T bl • Ju *’J t 5 A Xf.? J3 A 3j^ i -^i ^.go 

) ^j.'js>- A A 3-Ij 3 ^ 0 I (j-o ijbY^-k 3 X <ik jj 

. cuili Y iSjfci* 3 X ^-i *£ *3?~3* 

ob L —.5 ctk AjLL} 1 J«o-cjj> iS'^ls $ 

L Jft> 1 y>- OcaIj JU^I lX- 3J^0 l?cij L Jo 3^!^ A JPeIa (^Pki) 

CL>j<ycj$ .Y *-k 3 X. <*-h <_£^ Al=>- \o Jb.Ap -1 JwOji obelo lo _jXf 3 33*3^ 

• f J-* ^- J J 3 MS J 3 3 }y. ^b 3 * - A>eo Jj! 

t\*£ C) 3 ^\ • \ 3 P" j\o ^*i A a1a»».* £j } Ij o Jaj 1 J3 

* ^3> 

j AaLo AaP"Ij ctl> ^aJ<J ‘ 1 ^bc"> 1 '«^*I^AaaO > ^*Iao aS"””^aS 3 

j J^*'(_5 J “ J.* 15^Alp-L (ilj i J r^iy ob |t3u AaP-Ij tili L 

oi {j* ^a-*~«j aIp-L^ jj cixi 0^1^ X aT cA*-r 1 > 

^a^aJ (_JIj J Jj c C-p-^ ^a>*> I jj-T cri * y 3 * uibl <iky* 

lj^> Aa \^1 S+^3 ^a jC) tfl; Aip-b jlg>- ^>1 3 

^l*o 1 ^peT a!j*1— > js aS^? b*3 J3*3j^ b^t * J> j^9 Ais*- L > 

, J*oj^a C ^~<1 oji Axj 'jZ'j<\> ^ Jjbjl J Al-^b i3 ^r3 

•ib Jjribj Ij jli Aiki ^3 cj jl ^3^0 jJo J-ij $ ki«»i\0 

Jb- aS^j^pw OjJJ J-i ^ 1 j ( ) AaLj (fl) ji . C«j 1 «Jio 

aIp-Io (c-*l5^) ^»»*> AxP"lj ib) l . OjlS^^A Cu* 1 ! 0^3>" 1 
j, *Uo ! , £ Aj < X A> AxP-k j dlj b <—•■*■5 bs oJJo 

lj*j Aftb^ OlxX»ft J-i^"'(_5'*‘ <Aiii> Aa^-L \ A» (_J I jl Jju 

aaau_iJ l> jij \ t^U>Aip-l> ^ijoJ iS. (e 3 d 3 c 3 b*X^ J^-- > ) 

b I A^fb A^ji^A^I jS £iXXaS' l t ,*> JaA lftA*>li AojL j 

(_JJaa JaaPcaJ^I IjP ^ c5^^* 3 3 O j ^ j* J i JAioi) ^k*o 

IaPW • Jo J O b^ ^ 1 b J ^k>- , CaaoI ^jAaaoIa-* 

(2>l jl ^J«0 . (f) jJubll^* ^cV^X*oLj> (CaaaJ b^AP-^jij _J Ji Ji aS^ ji IjJbjl 

I ^lo (^IaIp- ijb j (^) ° 


Gastrula _ X 


Bastula _ X 


Syngamy _ \ 





J j-® (jjljl ( l^i L>-^a jii* £3) jl 

lj J'jl^ (_<jlib l^*.*o Jj 3^-> J <^jf a *' 3 3 iS'^'*- i (jl^^tool lib 4 **>-lj j 1 

lib aJ>:>- jA ^Ji^J I jl (_^ J jl'i* ^ ^ iXX^S"^A tjiAl Jxwl <■ A«n& 1 i) 

jil>^» $3 > ' %_3* J' ,a ^°J^^ ^<^'^3^33 1 l —-’ J3^. (i) ^■^‘>- <_a)u2>m 

3$ iS\s^3^3* jl J~i >3*^*3* &Sl> . (|i ) <Jo I ^^33^ 

3 ^ 3~ > ig* ^•‘•**'1 ^3 ,Jj>- 1j)L*ib (_5 X ^’ ‘-''•“'l *\~>j JU 

iX^vtj ^3^ {j**} 0^* >- {j,*•$3 . J^J^—(_5^ t£«jJ l^T »_aj U?_5 <^l^o 

lj ( (_£ lib lj 3 ^ tpej i 1 j J3i libA.i^lj 

ol*>- 3 J.**. 5 ^ jlc I 3S jl J..H ±1a^ ±S'\j ^ L*cl lib 3 Ji j3 I $ 3^3*. 

. iXj L 4>aI^I ^>ci L 

''Ubji $ Ojt 

• Jj j 33 ^ 3 * ^ CU-^I C*a*a:>- ^jol 3 S 4.I^J «J^ ^ 

j^Ij# 3 J<X> ) ^Aui> 4 . 1 ^-L C*A>- tilj l ^ib J5 jl 4 .S\£ Jo Ji>- 

(^1 *j>tAuj O33*00 4 ^ 1 j Jl 5 "^oo tXZrj^ibl^ij^^ (joPeii.o j*S- £m*jj Jo I (_g* 53 ?’ 3 i ' 

. Jo Li 3 +j Jj\3^*3 3j\ 3^\ jl ‘(3^ 9 J A ‘“f° Jb ^ l^l * (J 

t£jli 1 4] 30 45 "^ A^J l ,jlJ« 1 3J C^aaa>-3^ 

ijCJto tjf 3 ^ l> jJiajij l> CLoo l <£^.*>10 4***1 ^.*.^4*1 Jxa.9 4i Jo ! J^l-J 

3 L j c~o jl ^-3 • ^ if3?J* <St? <Jf 3 j?. J?j* 

( 3 ^ i m f'" > ~ y*> Jj p£*>- ttli 3 if3^3$3 j^JJ 

^o^Uni °3<i s 3 3 -? ^ ^ 

jl ^IftJC oj^Iaj . C-<^lj JJbl^. 3 »- C**»<3i lj {J5 j 3 01 53^3 ^3i J^l^^ 

<&. 3^1* L jji oIa« 3 j *Tcui^ jJl&1 3 > -$3^ m 3 j J ^- : Z'3^ ola*o 3 Jo L«a^- 

. $3i «j!a> 13>01 ^ 3 Sr ‘ f _j a U- S(sj^-i* oL 3 j> LojIa 1 <S l^J^jl 

oljiji jj 14 x***i 13* Lft t 5 jlj> *J 3> Ol*<a^eXL ^3 OLft*o 4 ^>.Ai^.i 1 

^J y 3 £jt 1 (jl-£.JtA^CA 40 1 ^»ib^jjl ^ if W AA 4 ®jl-“ 3 J^~'Z' A 


Gene;iss _ \ 



O—j,} (_$loj Ij £<di jSjZ’-jA jl~A.i iSli llrxuoJb 

Co«vto3 iS' 0—1 ^xol O*dL jdl^jl lj d oi-^ai 3 j<-Vj j 1 

(_£jidj cS l#® . 3 J3*3jr*" ^Ij '■— j ^“* <> ^Ja^l 

«OjIa> dT ( {£^jjS^-’>- < «ijt^>C J 0 ^\Xx*Ja CjljLo Lo 1 <d»Oi L> 4U—Id 

, tXt*i L> oJu«>j dJ jiis J jdj jl jjCi jl iu9 4j l^ 1 d^ j^Jsj < dxA^^j'* 

jI ^pj ^A*.j ( j I ^>d ^J (djo (_>^c£ j 1 0*j aS" CUwJ (_£<dj d ^ l<t» jti) iSLi I li La 1 
(jl^^J Is*- ^l*ol oIa-k* 3 5 ~~ > ' jl t£jl-;<“»j » J—j d.JL>- 

Cld<d»«_^d 1 d_J— ^ O— l 0 I J J l~» <\St> lo I JijSi^» 4 S' ^ ^p«uo ^"^dt—id 

<JuU<d— d_^gO» 0—1 Lgj I ^jUUa* 3 .\S£ 

. o— loU iS3J ijfjS oU^ jd dS^0—1 4.x.***. J L» s J I ^^i.jL» 

ijl^i jj^ 4 _j _)dl-° 3 jid—> jll-gi I \JIaIj l 3 Cdl.A*j 4 j 4jJUm 

Ol J 3 $Ji j_^-*-3> ^J fll-J 0—1 £^ 3 * 33 * 

OiJ****4*3 uiS* jy>j A j- 5 ts*^ -? ^ *^“'1 

l _^3 ^I.**oj (_^lft>oid.j idj^ J^lt 4 . 5 ^j l^w Id}^-® Loj <di j oljCi 

l^e-o I Ia tS <XcA>d^g-® 3 <Aaa*u.A» 1 *3 l -dC-l ^3 d Imaj <0^1 33 

• ^ 3j~> OL^ (^l&jxdjidi ^ l jl C5^' J 

*J3* djU fk « jiSj ^* jl ( - : -^- Jl^-° uI><.*.j 

'JOa.^v-L! 4j 15 LJ U ^j l ^ ^?"jd l j l . 

^AA. 5 ""{jl.o Ij Odi ^ 4 .^ 1 lj I (^l^ ♦ O—*j j*^*)jl^ O^j j 

id^j j l_j (_5 A IjW^ 1 .? dJ 3 ^~'T ^ 

<SJ3* c?l-g —33 $ o<dx»CAj 0 Lo-^-P"l-j «djli_^lsj.jl t^l^j 

j^O jJ^lj' 0 3 oiJLapm (S l—g^J j ^3^ jtt*-* ^r* l ji ^lj ^*L**ij 

. 4jJ Ua-o dj_j. A >dij l (_5^ ^ 3 ^ 3 " 3 1 

j$ ? 0 *« w u0 0 CU«*jf jf y££jJ kSj^* ^ ^^j^^'^l 

j (SJ3^ * <da y 3~*~ 3 ~-* j l Jl i-' (jj ^ 


Genetics _ \ 





OljJt>Li.©jl . C<~>l (j l~> 1 J Uaxi 1 <J>- )l^.d*J I tXI^L ^Jjl^i,} 

: *Tc-l 0\\*jt J Ij ^^> 

. c-1 olo jl ub jaj* '^-' i jiSj3^ (N 

. Jo jZi^cj < ^~ i * t£.ilc-> 0j$ Z^SL) JJ2 Sbj _^©(_jli&4.5>ej 

d£j jj jS^q\jm*3 <_£ jlcj ^a tila^ d^j jjjS' C)j ul^> jj3 Ob*ji 

^j.a.aJ«j ^ li>- £j> Ij ij>-j J Ij . Jlxa.^aJ 0l 3 Juji*».fl> 

.>^-o Js^j ^jo (_£ J.:>- Ij d^j j t£j$3 C^cl>& (^JjIj A.1x*«© 4^ J. juS' ^a 

jl ^SCj o-*c ts^Ii d^jj ( SjjS^ £*Jl*o 4—S' 5 ^j J^_xi>e© C©-<1 Ojj 

1>^ I JaIL© JL>j, J-.L ^Aw j\ f * ^•^3jy t 3j^ 

S^J J^ d~“’l \j A (j-d^' 0 Jk **’ tjbj *-»Xi ^^aJal© ^ ^©At 

y v^< v.5-^?* '£\if*Sj$* 3 jf .jt ^5^ 

• X Ij I 

u^iJJSJ ^Xo d£jj -k*^ t5*«r?*o* 1 ^ cs^y Crt*? X 

j^Cj iaiU ^j 4.1^-L j i jb X f ^ 3^ A 3^3^ ®^b 4ls^I j 4$^iXj 

cl>lbl l/IX {333*3 JSV ^1 • ( Y oiyk-> ) 

v^* f 335*3J* 3>y> ^i\i Ojjj . CA«>©j 1 d£; j j^J 3Jijli *— 1 Ju? 1 

JL^Ij'l , CA*>©J 1 ^ ^3 ^ t$b J (Aij Ij ^JL j^Xj^^I^j j 

{ _}0j5 _jl jfl> Jj dlj <J.*ilj 4.j,iil^|j d^j ^j Aj^j ^© (_»*C X {3by A 3j> *^bt>*1 

JLo.l^-1 4$li I 4j7c^lj . ^^J JJ&1^>- d^i J jc^^Li^) jA jljf* jto £+'S’ 

3 ) { ~ J '^I ^^j Oj X f 3j} a 3j-^3^ _r* l ^-'^ J . c ^^ , *'' a 

: I_}^.Jai«jL>' 4.1*^^ ^ ^-dlt> jJ.40iAj 2 

I ,...1 , r \ _ \ N 

_ la^j 1 tXj Ij j^Iju < tXj I ^a JU*>*i-V> . ' ^ . ~" =rr: “ 


. Jkilj d^j j {Jj ^)^.Al-«.©tilj jl 

t\il>lj 0j3 d^j j jefi J& 4.S^kj ^a ^la> Ji VL>- 

{3jf*3j^^&-* 3 ^ jS X $3J$ A 3j$ jl O^i 1 ul^J ‘( 

^j \ {j 1 . cVa^Ij d^.» j^S" aS'cmm^.i J ^3 O^Xj^jj Uj! obX 

Jo ^ /«* si_j_js^s tilj_5j^j jl tiAjj) X p3^©^^5"<iij JJ U JjJo 




JK.Lt> jJU 




Ai L j 3 C^aaxI?!* _^Jo _j (_5*-*- > ‘ <_Jo cJ l>- _)J 

X.f 3 j ^l j* j <£^.')jjjS j-*“ J * (L)^^ t J^-* J ) 

jjLejl X tiljj jJoj^ jv) X <ilj . J—tjli I 

l i£i) j jj S'C) l“£o I O^ ^r*) J.x9 cJ L>Jklj L*> L®l i^o uXlpil^^ci iJcujA iL \j, A 

! ^ji oil/-» ^jljl C. j\mJ>- . \XwiXift \y>- 

U^.1^ Lg> I 4 .aJjV 4.S'i€<L^.i J J Joo La i jl 4-o5»t/£-o oIa^o 1 

_J Jo <^Zl O J.^/0 lj c£jj*i k f3J5*3^ tl/j_^ 

1^ 4^caIj J . jj j l—J.A/i.i.o o^o <jiA> j|4.xa^j ^*^* 3 yi Ij ^uJwli - 

iXi>L> j J -^ m L*~q» l<-> 4.15**kiC^i j.7 CX-<I d£ <0>A 4*5 ^CmJ I (J I tXft I 

. uT.dC, *^*i jT 

ifli ol^^g- 0 ^ jcJli^ J j\* A^aPe/i/O ol«-£7 ,Jo Ia-o Ji 

4,^-aj 1 Jo ^fblisJoilo j ^lft> ^3Jj} A 3jr^ 3^ (_ 5 ^” J C^ 5 ' 1 ^-9 -Iia3 

(3 l—■*-> 0^ 3 (**•* J(^ A ^3^5* J l*-* <—lj ^■f-^ OilAA^ol cil/tAAJ j ^A*a> s_! l/tA tiljjl 




mi 





m 



J$\ ^ 4.5* jJiL (‘333*3 ^'tili J^*-‘ -Ufl9 c Okj I 

^VjX^J 4-a.5-1j.aIj :> J3^^~^ 3 . C'-pe-o ) 

45"c«*.aj1 ,Joj9 JIaa ( jj_l _>;> . ^aa5" 1 J \jf $3 jJ-l^IacI 
3 ^ ^* J <£j —^-O CU-wl U^*w <_)-**•> jl (^~i j3 1 <Jf$3 j5-CU<l>- jfi> jl k.3u^^jt> 

4 -5" ^335*3 J*~\ f 3J3*3j$ 3^ w9l j^j 1 *\Y J5li j:> . ^aaaI* 

. C —'1 0 _ 9 " 0 "> o Ia~j aJaaj 4-1**j^.j iA-wIj ^»>_jIa ^5C.aA i_^**»A 

iXaaamJ& O '— j Ia.o ^t)lc j .jlj 4 .^x?c^>a t._■>l fl > g> jj 

^»)IaC ijV J3^ ij * v kXj J.A*t O iXa.A li C)jLu c—l 

loli 4.1 a^j^j ( oIaS^ 4jiiaj kj.^- \j ^ °3j3^ 4^T" (_5^® 3 • j*' 1 -"' l- 4 AxJjli J.aAm> 3 ^ j>j 
(</ ^ 1-0 cJ l ) j—AA-«*Ai ^3 J ^ ^ Jij ■ijl .3 JA) k?3 (_j 1 a.j^j jl olj^S- 

^jO L JJ aS" ( .Lf ^5ej 4.1s- Ij ) lj^o.ptj" lj AIa^; j^O j—» 4j^j 

j.iflsl^p- jUj *a jlj 45"^^ 31 ^ 5 -* W * 2 * 4 3 33 ^^ C *~>1 



X \ ^ 

4s*a 1J d.1 1 ^a ^ 3 >x>.a«i jTl *-Xx .&+»> jr f\ u . >js\ 

O l~i £^j-» ,3 J OuAaJ Jj S31 IaI . 

dtlbl^^- ^Ji j<}m 3 jj^^f dx> I 1AAI3?- 3 3;*-33 45"Lgxk^eJ J>| 33.^ oi\i Ia *9 I lXaAaj 
^aauo j4.j.Ai>- J>1 45" I j ^Ji j^+0 ^Igl^^S""3 ^w^a oiAj 3 L*>T,> . v!Ua«>_) 

(J.W 33 45"dj_3 ^aIS^^a^I) Ijl^i I \ 3 <AaS>3^o.j JtA^wio iAj L«.i l >*^3 L 

. 3^j JkAfl>l cf>- iAaAaJuXas j3T O3 £ jjaiJuo 33 Y O3 ^1 Jy * 3 (S^-^f 0 * d*j 
<X*A~i L C.aa> L>- r ^^5 45"3 (j 1*0 I ,^19 3 JL>| I £* ^j-W 

<£^.j I (_^1 j.i 3 c<aj1 ^aIa 5 ** a.Ip-Ij 33*3^ jl ^ P 3lj A 0^3 i 

4—1 l-i-o <jjl 3I 4 a^I.> ^3J3 M 3j 5 " 33 i _^®> vXj tj |*aIZ>Ii 4 aaJ 1 3 jjoi L>- £^aj 

3 i£^.a:»- li*4AJ ^ 5 5 «Juli» £"^aJ 1 . uXaaJ b J 

£.1 33J 3^33*7 A ^>-^> l> . d*i |3J&1^>- 3^«3 li-^.3 3 3L>Cjlj ^.?CA-0 

4^1 _>(^3dC aJjj 1 3 Oa»iI .If (_£iAa.> (_^L^JIaaJ jjo < l£^i 3 3jj*‘3j^'b 

4*ji3_^-o>3 45" CJjl3 JlaI_j^>cJ . ^133 I C-ajiAj |*a laf ^a^.aj 

33«<?3 d.AAAJ (^Ia^ajIaC 4 JV CIaaJ J.J 4^CaAJ 4 J 1 A.M* ^ O^dj 3 j»aa5" f* 3 J <3^"f 

d_A*>j3 o l—Peij ^ (yj^ dAS>j3 0 • vj^l jJ.-*! J3 45 " jfcA-^AAj lj (jii U lj 

tfUiS* jl i_aaTJ .7 • Odjl 3 dA 1 ^ 2 >tj ^tii-J 3 33 "> dAl_^S»- cVaA~j 

|AaAaJ ^l_AO 1 3 30.A 1 ^>- J 3*2 lVao J3 o Iacaj 3 ^ jaJ iXw? j3 0 ♦ jj+o 3 £^aJ 

\ • * 33lX=>- j 3 jl—j ^XAuJiej 4$" do^j jji.j 1^9 L^aj I . C~sl3 iXAl_j3ei 

^Jd *Ajcf t ^ AJ ^ C?3^33 x A 131^_3 A '° 3°dL ( .3^ j IaaaJ ^j«A.i»5"til) J L 

I j Igj I o CUaj Jjjfb 3^.j (3ij 33J (^14 a*^«> 4^clj j3 45" 


3 3 <oJ 


iiT 


L d*Ojlj 0^ 3^ »di3 335^ 45 " I j ^J> lj cf ^J> 1 IpCAj 1 lr 

. lx-d 3 ^AAS>- Lj JaAr \^ A 3 3>- 33 ^* 3 jdj 3 ^ 45 "^yilA»cA> 3 j^ a 3 

3dc 3 j 1-o.^j 3I C) 3 O l a as 3 K jt>\ 3^- (j! 3 1 d^j 45 " 33 l-> 3?" l-*l 

^ A 33 £ A3 ^yf-A 4 a>- L> _^fi>33 A ) OauI 33 d^CAl CaAauJ 4 j ^^ 0 33 ^'®^^J^ , " C_y ^ 

j\ 3^Jd 3—6^ ^ 533 * 53 ^ ,3* ^ J*^x5" J3X9 djli 3^tij ( ^-*.3! 4 a>-Ij 


Bruns -V Gregor Mendel - X 


Moravia- N 



I—jis 3 b ojj j> ^y>-^.A OL^e>^Sl>-^ Oli*« 

No ojlo^ (jP-A j\ £jU- JS Jj \ t £*a^asrJS . *W<o a ^^s-J.SCji 



( ')Na}C 3^j j ji ^lo ) *-" j '~‘(J? bi iV 

0>Iaa 1> 4^”" £-9 b C^' 1 ^ _/•*“> \r iIUP ej 45" lX^aj »X^x5^4j>^j 

C5 x *i « Ol _;—1*9 £*£=►- b f 3J5*3j^ ^~* : T ^ <S^'^ J *~ t -A &£-> 

iS^?’ ^333*3^ 4.5" iAaIIiL oU«o J**-* L ^ J !•> «Aj i ^ jC- 

< 7*^‘* J b 4 ‘' , ••“ , '£-> J j£ OliLis ^ji I jl j* 45 " C*~j1 ^j 5 LoA , J.j 1 4 . 19 ^3 


jXj^ iS Drosophila Melanogaster - \ 

ob ^=-° >J3 m b b I 



Aa**> 1.} li ^’J*> 4 S' J,i ,>* 1 I (_£ gi jsg ^■^Xi ^ i Jo 
JoJX-_3 iXjj L«> i^J I (3>-V> J_ji> (^AaaO $ i <A*iL> 
J-Jlj . Oil t_jj ^3 As»- y>- A^a-w _j Aa.w jjo l» Jo jl*j ^*ft>l j3 1 l ^o^a^uPxa 

o^!^ t^Lu*) C«^l (' i^o Aj # Joo \j 1 ^j^^3 ^^3 i C~!aaJ j 

$ OIjlo,J.aI^- t Jo lojgi oJ.*x»li «ijj® a5"^»_9 j.S'<*t\s>-jS~ gl^s>-l 1 a5”"j>^i 



^ jCi 


l^ji _5 ^I«j5^aS^ 3 ^3 ^*aJ 01 ,>_)l^.ojl (_£ J Iaa«.j JJ> aSII j iAaa—aC^J j 1 jj*I3 La=>- 

. J-A-Cj l> .* ^y> JaO^J CaaoO ls>- ^ 1 j5” 

1^ W 1 g Cwl ®J>b-l ^o-i.C (J.J Iaj j a5\£J*s>- ^ji Ij AaaJ I 

, £ ^1a^>~ 1 <A3 'A^-aj Aaa-^*> Ia 3 ^A3 A.*.ft> aS~ 0>^l oiAa^ oJo 3 _J *Aj I©a^5~ _}^3 

LgJ I l^Iaa^Lmj (j l_ (_^Ia1»aj 1 ^a j AAaIsv^aa^j! *f 


^ oUlL. il~ o^j Jafli Igj I a ^S) J ^yoj.A J Aj Oj j-s ^ (J-J 
Aj £^j>- I^aP- $ jj* l>- caIatca ^1 I a5^<Aaj Jift ^>ol ^.j ^*3 J 



(Jj Lo.: 


. ^ 3 ^* 3 Jwx* ^L*»J jl i_o.1.aPca 333 A 'oljLo 

oj j>Aj j\ 1 j5$>- 33*5^ 3^ ls*** oSi j s$=~5 A 3*45”"'^*!oiXo 

c-x-*I>^ ^*c?^iU^cSj<^ J T f 3j5*3^15^ . o^^y^ob^l lj 
cJ>j 1 o j^.*jj (_£3,>1a 1j ‘S* 3j 3 - ^ 3 li ^ 3 _j*Xi 3 1 « ^*.3 Low li < 0 • 4.J 0 • 

. Oj 3 x 1 <^ 3 ! lft>*ip- 3 I ^L> j\ t_ 3 ^i 3 ^£b j} l*o^J 4lol^ jUa^j 1 Oj lj 

jSb <& Owl oJw «<J*0 (^^l^A 3 CwxJ ^*I> Ia yi *fc-i Oi^iil J^IaA UI 

. o^ii £>jb 1 j Jf vSlojlj jl^>- 

4 $^ 3J3 A 3j^ i ^- J '~ , 3\ Jioli 1 ^ 45 * Owl (j I 1 I^xaa Ij 1 

c^l-i <_J^.^cJo iaii 1 a 1 Cwx 3 C**Jj^U^ji? 0^ « 43 ? Owl Ow 3 .il) |*o 

oJj O—“’l (_^~®"® Ia) It ^C-W 1 j^yi 1 ^33 1 oLm>:J iXi l» , Owl oOw 

® ^ 3*0333 4a ) J 1 . 0 .C (_jl^J 4xP- Ij 45^^j Oa olVxx5^oJ I 3 J 4x>-lj ^3 J3 A 3^ 0»Ap- 

J3^i >33 1 :> 3 ?~ 3 i . (ci-aI^) 3 4*w 30.1 1 j ^> 3 ^^ A ®o u 

^JSCij^oVj l XA 4) 3^XJ 1 . OxaS"^ 3 IxA gl^P-l 3 OxPexxi 

oi 1 o*Xw3 ^jJkxll_j 3^ 3 X?3^' < -' > "^ j^3 xA *Xxxx >^a 1^>01 f^ 3 Iaj 1) j 3 

jUliU , olii^ J I_. 1 1.. ,6 J Ju i . J f --. 

JO ) 03W b" 3 « 5 (*33^'®J w ^* <ib ^ 45 "03-' o<Xi 5 Owl 6 C f » 

^ jlo >3^-3 O 1 JO 4S" 1 3 1$; J ^iai 3 Jijf ft™** iS j£-i* 3 (c ^ 

• (B o (>I-®jl {Tj^jiyeS 3 c^^ j 5 lo) ->3 3 

C»fi^>- tii.^ ^333 A 3j ^30 (^ 1—^3 JJ « 0033^" 5 4j 3 & 1 .) 1 45^C-*j1 ^wjI^ 
t 5 l ^“3 5j> j* 3 * 1^3j ji JIaxs*-! f3 33*3j ^*^1 t5^3jl> 

jj 1 Ajtw 1 jl^;5 45^^*1431 L Oilo^^jj^i ^* 3 ! ^l*> 4$^1 j ^> 1^3 1 

tf C , -^iC5 Al> ^ <-£ 3 ^ C^W^J 3 (J& 3 J> (>£*■€? ^~>JZ . \^ Jo^t 

J?333) (^3 j^jA ^4, « Lfji » ^;3 ^ Ji ^^x -3 ^3 

jl^5 Owl^ l>- j S ^3 33 OJ^l^Aji ^> 3 J 4x».A (^Vb Ji 4$"1 j 

1*X^- ^tojl Oj ^»ft> 33!^® 4 i.<ol_ 3 ^j 4 — 5 " 3I C 3 jl>- ( 3 i j 3 ia 9 Ia 1 

* 

30 l^® 3 33A3^5"^ubtflj 3 I 4_5' c xxS'^—a o«Aftil^A 4f ^33 «-A*r_ 3 > ( 3 J !-» 

^3 ^ ti> W J ^ 4PexIJ fcXxft^^A Ip- ^ 3 ^-aj 333 A O^-^Ip- 



T\o jJU 

I.3A3 Iaj 33 &S"^ Iaao t ^m^jo . Jodli 

C^U j*®>j' 33 J ^Lolai ^ 3J J 2 333 ^<b jl U 

. < 3 a<a> li A.aa*' I 3 

jji 1 JU03I <^SL*C) l33*1 3 < ^ISo^aI o'jOjAxJj JoL*.,£.i I3 J3-® 

^ 3AO j.jtiS' ( 03AA 4 x^j f 333 ' e 33 ^"c£ W* J S3I133 J.aa 3 \ j Ol*J ll*A 

. Jo jLo ^lal) (^ 3^ > ’3 3 ' ^IaI^^*!*! 1 ^3i O^ ' 4*J Ua* 

(couj j ^xio» 4) J. 1 . 0 J 1^33 — r 

4 o j;»ei jJli ^dkdl^ <jl jl Jo L>-e Jo.;*uo 3 Iaa»*i (j 1 ax>-L o iSl} I jl ^o 

^1-i^f ^>li 4 . 5 "^A~i j^a- l,B)J^ 3 ei 0>*^1 ^O j 5 * J.aL>cj 3 

^ _ 0.C3 ( dij3 Itiu) ej3^ f Ur *r Jo 3 Ca.HaJU»- 33 , JhAW ll ^‘j 

3 03 J* Ji j' <j\ ^Lao aJla-w^^ t C-wl o^^S*" iXZ>j tS* ( S^3^_3 A 

J oIa^L j 31 W 4 . 5 ^01 ^. 7 ^a , J3** J ( _ s j0 |^ a ^^ Jo 1 4 -l.fl-gj la 4 ju>-li (jIac! 

Ia^**J vJ IaA dll L A-S^A-^lj Iji ^1 . Jd 5 "^3^33^ (^Ulj 

IJ o<jj j 33:>"3-®3 W 1 J <3*^ *J»j 1 3 ^*j ^j^a (►*3^“' Sjd ot“» 

^ji I 33 . ^aa 5 &a*o Iaa I ^aC 3I3A 3 j-> oUlafl 3 1 4 .aa*A ^ai 4 i»> 1 jL 

^jIaoI ^jo 1 3^1 o' 3^1 J 03I-A3A Laa .^3 J^aS »J tf ' 3 > " *“•* •> j'3^ 

^jX*^e*»A CJa—jLqJ 1 (_^- } 3*^! ' 3^* d' lA ^^(_£3'^” 4 — I-A.AJ31 < (j I ^^*.1 I ^XaaaA 

4 ^ ^1 Ia 4 .Aa»»A jl dli^A . Ca>- IaJ -L^J ^A 3 JIaJ Li 5 ^ 03-^ 

j>33^^-ll jl ^9 IaJ I3 J3J>* <Aa<oIj ^A^j'i 1 4J3I Jk>-l3 *\ jl 

4 aA^> ^y*A«>3> 4 ^jJ jL (_).J l__ 4 .AA lj Ig^j 1 l^j 3^A^J 1 13 J^aS^^A JpL>CA 

dij C^lj'j ^ JuA3 JiASdio (_5>1_a>33ij 3 Jo j '^-9 is*^" 1 ** (j*^ 1 OIaj 

^aaIJ^A j 3“L*JI I3 t^J 1 L03 JLa^iIj t*5**3jj jLXil O-O^AiJ dlj3 ^jIaaIajI ^Ij>CaJ 
4 uilj ^_a^1 1 3 Ij A3 \ \ 4 r Ia 4 .aaa»A jl ^1 4 .aa-o 4 .j IjLa ^1031 

(^LjIa^j I 3 fji C?^ fc 33 ^iJ J •■*•^*“?■C3' , ' (*€i ^^ 33 '13* J 3 ?" 3 J {^W- 0 -^' ‘dJi.L 
^jj ^JO^Lul 4 ^"caaa>1 (t^Ql Jo . J-aAJj^jA J.AA^l.ito 1^1 djLJ 3 *J Ij t ^ 3 a5^ Iai 

1 L_J 3 33A 33 ^A 33 IaI CaaaiI jt oJ.a>cai C?33^ j 3 A jl ^-1 -a 2>- evjj j 



oU:*- 


jUa»o o 4.3 Us ^jS"”3 ^aJ>3 jj* _)U*uj dj}U$Uio 4 S'}A oiXj iX^ 

. jo 3 »jj« 1 

i oi\i j (03^^>-^-o 4_*\ O J.A>J ^ Ja^au) j5^3 3 

jj^- ^>yfy, 3j t J.^3 3 j jT J^Va _r^* fr 

di ^— >c.>• i^L> 1 ]isj^.i ( cusU ol_^ < _ 5 -* (_5 j U»<Xj 3j £ji 3 iwj3^»- $ c*a*>\ 
o3 jwfc . ^i!T^,A».Aj cua*> 3 ol jj tgj ji Six*.j 3 

c*aa» 3 ^AA>A.U/t> ^j3o<j^ j 3j jo>- ji ^ 335 * 3 ^tiL juaU>oo ^a$Lo 

“cri^' <3^^ *-5^ . C<4ii 3 ^1 -o.aA.J IaJ \ » ^ J3cX>-Ji (3 1 

^Ujo C*»>! otVii jiei>.j j Cj3j>^>-^a 0 ,>^5~vXl _j j3jji 

C1*j*>\$ j$ CUaao 3_:>- Ub_^3 ^j£> 0«X4Ujb ^ J i***““ ^Jcs* 

j j_5 1 C^wJaXj <^1 4j IS”*3 Jo>- (_j l^j j c lAfr Oj^/-®-**^ Lo^aXuaa 03^> 3 

j_j._lai.oJ 4$" ( j—l-olS^i }1 a ”y^9 ^ j JjJ ) p^a 4_IIa ^3J3*3j^ vJjUjJ 4^ 

j.aa5"^^5>-j ) ^ jjlj ^ 3^3 <jJLii<3j e jIa^o 3,jj I (_5^Ui 3 

jj3lx_*Ij 3 j ^ $‘j $ j _5" ^3-^7 3.(o ojl^.^i ^Ia j3 ^* jl? - ^j^axj 

L\ . —nv 3 3 Oj'-U f^ 15 *" 4 ^ j-^ ( _ 5 -“4s»-^Ia 33 3 J^-°<_£3.gj J 

CIaaj 3 j—L ~j \ ♦ ^ ^ Jaaj_ja.o 3 OU ^_ ^.z>~ (J 3^7 • J‘ a***aj j_y p—ax^a 

j-* fijt* ui * ^j3i wsy._i3"3 (T^\» —A ) r U^S" ^*3- ) 

• kXjUoiAw 4 a>U |^)( Jl l*iyu i*ub Jyiix jj 

. ^A^^> 0 U) 3 Oojjj }IU> 3j Wij‘j5"uj^ ^ 3^^ Lp^o.** 

4I:>-3j \ • ^j\ Lo^j Jjilj oij.S' 3j J S^S ^>J.O J 4 

tsW-*J jy>$^^o*z>- . Jj3^^£ A 4.15-lp^fc4.5^" 

4otit (^^a^* - U » \ • ^ X ^ X ^ ^ o3-—> 3 o^» jj 

0tX> J j3^J. a JoaaI^A/C ^AiA^SAO 03 J 0^— ?"J 0 *aj 3 I l_^*X-A jA*aA) IaJ 0 * 

•‘ xi 3o^^oYj3 jA*5" 1J0 3j Cjj3 l ^'“ J 3 dl ijjfj ‘—> l l jO_jA<a?t* 
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ji A* 3& * a4 J 3 J> C*~»l ^ 3 } jl ^-*3 j* ol^Uo ^ii . c-i jfci 

j\ aS^IS j) f C —1 *_~ai ol 3 ^> 3-5 IVj B * A4 J 3^> 3 p~?" 3-5 Ji^-* 

B ^* 4 I 31 ^ 3 B 3 ^*“?" ‘^i ^ iX*.<.5~«l£s*__>L aLoU^jI C~£> 

<i£ j^dJfJlif^StLA ^>Uwl i lj < L»*iO Is ^* ) ji ii . i\*l^i ^a 

Alx) 1 . <x*.t ji j <sj> 'j\ l\*5 ^ 3 ^"(_ 5 a 3 ■^ 3 ’"'(_ 5 a jj* 

OY-iiC <_/L-?-l_.> J-ol^S (j"A ^ o j\tVj i C$1 j.J l»33 <S3j^ O^i j* 
^jjo* olscflj£> $ l^j li <irf»U . li.i.iS^^oj 1 ai5^1_j j>l*iel ^p- 

. ^Xj.S'^a £yA.*.A »JU9 1 tX>-li I i.S' ^«a?cA 

^>U.-> fj*^3 U^ > ' *—^ ‘ lA l> 3 i i£ l$> l> aA<o U ^jA ,/lU 

—jl ‘ ^ J(> iXliL J-> (j+^s 

£ti III Jki 3 jjlSo » eta iX».j Ia Lgi ! ^j A >- l> < Lo —11 1 

• \* ( 5 ^;laiA 4_j*A \ ^AAXJ I J?\cAk jJLibt ^>- (_^<Aj^I^*u3 

wX_i li £j*.s.r.) « J3~> J Ia>»> j^aXj j (3 1 Ca>Ju.j AaaA^ _» C<am>) I __j 





4aaJ 1 . ^ ^aaj^_1aS"" iSm3 <AaP" IV ^JLp- 4k© Is lj i ©JjltAi 1 

(+*“■?" l—-I j Ij j*aJ I^aj i.^"^ jlaS~^a^a) (S_)^b 1 j el SCaaO aS^Oaua} 

cili lX j Ij JaA9 4 SCIj < ^aaS^oI^J o loj ji j*j Jj 1 -> k J 0^ 3 ^ 

’ *.a$ ^3 (j\ ol^jkl <j Iaajj oLojl ^j-jlji O^j 

o Ia Jo 1 ^ i_>^5CaJj^j ^_aaJ I ^ Iaj ^jO ijp.i *—-k,JJ tj ^j-SCc ^j I Ia.a*< 

. C*aJ^ ^aI-AJ sjlp- js <^L*a»I OjLaaJ jl 4i*Aj sXi 5 JkA*t^>- 1_J 

oIaJ>1 (_)t A 3 •—ai-APeA 4kaj _Ji jl _2 4ja>jtil>^i 4 S”" ^j I^aaSIp {_}*$ ojIiAjHj 

j**w 4 5"ju.a*aJ 1 Jj Ljl*A c^Uic (\ ♦ A JO.) JbiL o<\~* <kx9 

i . Ca*j1 \ £ o’ 0 eiXftlzLA ^jkS Ciljjl 45 "*oIa (^^ialyo 

i ^jki) j* I^j V ♦ / \ £ ^jaaJ>jI o Ia 4i<o Id iS "Jo I 4 a9 4peaa> {S 3 3 

. cwi ^^LTrA££ -r 

^ks 45"c*^ 1 e Jjl ^»^Jiaa C?^4j_jlj 4 L 0 Iaj 4 p-^j li _j 4l*a Is ^j.j 1 <£33 

^tk**' Li <ik {J I £ck^ ^j*o . C-aj 1 ^*A^^k9 ^ jlgp- till tilj ijJoPj.5 ©Ia 

. Caa^I Iaj jS I % j\d C^.P-1-iuA 33<3.>-j5 ^A^ 

c j 1 Jo 1 (jl^j^A ^aaJjj! Jo.-^^_y>- 4 L 10 I 9 1 j ^.aIp- j 1 

j Iaauj (3 I 4j k^J ^a O Ia~j Ua c<-»ij_ 1 ^Ia^- (j jp- jkji.p- 

\£\£o» ♦ ♦ ♦ 4!-^ U 1 4^ jj \t>5jS‘ (_>La>* (_^l^.ic . jl 

<V.Lcl_9 ^a*A 4pcaaj . 0 »a>>I o Ia Ij" ^.aa j <x1ao 1$ i ji r Ao Ij ^aa^IaS"" 

^*9 I 4^J I S_H>" ^aAaJ ^A O Ia ejljlJ Is IaJ jAi 1 J '\aj»> J y>- 4$^ Cw i ^j< ^ At 

. CaajI (J^aJj 1 \ • JkA^>j_j.5»- ^k9 _j CaajI 0 I JLi 

oTJ, Uaj^ ^aaj ^iS" jp^9 ^5”* ^j jL^j J AXi I JS$K*.Z *1 J £>* I 

ciJ0^-1 3 4_> 1 j 5 j 1 i4j L e l_o Cw I j>u JkJlj Ia 

—idl^-^S^e j 1 iAj l) < CIaajI 0l^^” C?l^J(2>J _j> £- A > 4^. uL^Iaj lxIaj Caaa-j I ^jIaaI } 

£) ii j} ^S^iAajIiXj Cm**) lXj . %\i 5 l J 0^_^ , ^_5' 6 4^jI(_^ja5^1j (j> 


43 _jJ (_li IflA j j <xSc—« aI ^aaijjj l*.j ^—pta> l> Stereoscope \ 

__>* 4 ]^) |_U IflAjJ j kXJi/lj oiXav &.ZA c-^. I ; •> ^A^k«»l.j 4.5^ |_J ^^JsLc- ^ 3 C-™ [ j 

*3x.j ^<J* 9 3 3 ^Ji Ca—. 1 e<j-^ 4.19^,5^l_->- (b. 

4 - JlA y~Ki Cav.1 0 J.AV <Xa9 ^ N-- A A-S^, Ia^L | 




4 :»^,r”^.>- (bip U 4 . 5 ^Ij ^aaCc 

^>- jj ^ 
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Anaxagoras _ \ 







OIjIaaJ <_jLga>l j ji j3 I^aaa^ 1 (_jl^.JlP 

Jj llj >U^3 J>jU f'l—i t (j—lJ> J3S • «Xaa5^Ij.aj Cjt A J 3^-> 

'^•*~ J J$' > ' 3 I (jt A j —9 3 J I^j _J jl (jr* I dJl-*? Id v^aajI ov\3i U l zS 

, *1, • ♦•« »•* •♦. ^aaj Cam! 1 


ji/* jU*/ jiic^r _ f 

LstAjI c*>j| 0 ijI_jIj ol jL- jl ^as j £f£^^-s 2 > 

0 1^3 IaaJ {j> jjSL) $ b.S' ^aAaJ l--ol . l\j I ^A jISCj^IjaAI \Jf |*& 

(£j 3 $ C?3^l «AP" *&(j*-»J a,Iiaj 3,3 j\\j tgj I J ?I 3 . 5 ""caaj 1 J 3 $ I C*J !■•> 

0^ ^aaXJ gxA> j^aX^J ^ (0^3! ^Ld C^I-gAj I j! ^AAj) ^A^ilj 

. < S3“’^-aJ 2 ol 3-> J^~*. ^ 0 I^jIaaJ ^AaXiJj,J CUaa.) i ^J Id C?_^AA ^^A^l 

^IajIjjI 4 .S^Lo . ^j^l^ ^*blj Ia<.^aj c «3 I^a 1 03I^ I^aaaj (_$!ji 
l^^- ^aa 5 ""^c oitaA«j| 33 Jo O' tj0 3 - >l‘^'* 3«w (^1 ji ( 0'°3 

3^j .> ^^Iajo *; ^a? LoJii o^IaIaj l olfjl Xm) ^ 1 x 3 1b ^aaXJ isl^. OyO jl^-Ol 

3 1 O^^J^aaj 3 1 -}* <Jd IV ^IapjI Ij C-u-a) ^S 1 *a Ij I A^^ajIiXi ^aA l_^' > "(_5' < ‘ 

L c?l 4 axJ I ? ^33! Caaj<Aj I 3 I^j I 4 .Xa <7 Is 3^3 (_jLg.Iil 3^ 

^ JkOlxJ !_/?" I-°I • <J t A J Ij iJw-O id ^^APjl 3^ 3 >aJ ft I ^ /'■ Hi 

jj-i"') ^-* t? 3 lj* I ^ * i_ 5 * IaJ I ^•^ caA t ^ (_)-a«*j (_^ 33 ^a-« \ AX' A JIa»»j 

Ca^cj 3 U ! 3^9 X*J Ua-o ^ J3- 0 \JI-Aj(_irf»j 4 -L^Iaj ^^>3^ Ij il)\^ j\*~t 

<$■> ^3^ (jl 3I jt* J3$ Lo.1a4»a <S-I '$ ^3 ^>.3 js *S~ ^ j\l~> 3 (^ji> 3IL 

<—s'yiA-^I jI aa=^I ot'°3 jl^-® <- a « 3 > °3 1 ^ I (_jIaa-« ^^153 *r 

^ 5(3 I-aS^ ^S^O jIaaaiOIj ll^^-l^i . IjlAll^l 1 (J.J li ^ii-A-a 

OaAaaJ CaajI ^AaP^sP OjIaaaI 3 3^a*> ^-0 O iAa-O Ij |k^“ J 3 Caa»-^ 6 IaaJ ^ Ixi 
Ca-Li <X 3 ^JsLi 3 o l-a 1 , ^\ • ^3^ o^li 0 ^® j*aW I ^3^" (ja“° “l*^ 

3j^AAMS>cj Jlawj 3 ojO ^IiA-a «_ 5 ^ 1 a 3 »-I^aJ Ij ^.i . j\i J3I ^I^cjojIaaj^ 

^ 3 < 3 .s^ 3I £T 3 ulf jIaaj ^aj (_^l «39 4 ^ ^j Ij & .53^ 

. CAil^ji U J^AUA-J 3 a 3k A A 


I U Cygni _ X 


Bessel _ \ 






JIa^ t (jIaS'LoXN 5 S ^lA.jlJl>J 

A„S '\j I CU~>1 £j£L*A iSL j 1 i.a 3 \ j yixs c^A.a>Ij • /\ $ 3 'X >'_>3 l cSi»-_^S' 

C<?u ^aVwIj £)>\s $ [£ 1 4.1ap li ^aa ;^ 

^a1>- OUIa^K. y a 3 i j L..~o ^>ii ,_Jj ^■“'3 l-ol ! aAaa5'©iA#> 1~a> As j 

iS3J j^ <J-“^ • ^ j—^oj\^ \ cJ>;> Colgs Is \ j 
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X W' 

s — ~(r)< n 

'■/y\ \ 


■ ' 9-1 ^u- 
^U-j 


* \ 


\.\J5^ 

^^3 o^Iaaj (^>1 A,!^ Is 4 ._ S', j _ S'k-^l Ad>- £j*.a j jl vA_ a ji*3 3 jJaxA \ 

iXa^j_^ ^>- aIao Ifl I ^s * ♦ » • \j j^a \ • V • • • ••« •♦• ♦♦• 

■fljjs ^Iaj jJkj Ij 1 (3 - * JU8 ^ (3-"* 33 ^ 

AS' aj (_}?*■)3 t£? 'j y ^y^ixSls ^) lXawj_^>" aS'^Ias . \X*S 

I 1 O J 1 A,ik^ U j>s_ij—S'i.AA^r cuajI j3$ Jy^-o <j 1 <Sj*- a <jr~* j-> 

. y^(_^A j.aA^IaS' 0 ♦ ♦ • * 

^3 aXa! , 3~* (_< A 0*AP*A^ »-_J V 3 Vaa^-O ^1 ^a3 ^ A S' CZaaA I 

1 jOUIaujo £ji 1 AaS Is J3 y*® ^aS'Y' » ♦ • • * 1 ^»Iaj £*£-j~> Is J_jj 6\j 

j$> ^ f ^ Y 3^ y-®^ jS C5^ 

dl/s lj CaajI ^JjVAasIj tils J>1 ^AmaS jJi.S'^gis 0 

O jIIaJ j! . (As t l_ A ^,.5' L?- ^Jy.Mt^.3 v\a Z>J^Zr- jl 4.AA9iA J3 Iaj J* 1 -* 3 

\ \OaX/ij j _>y cuaoIIa y Lo.ajI i^)l^s Laac.£> ^j.s ySls^y aS'o^-'-^^® W 

y^oW ^IaS'Ias an SjIaaj 4j^L>- tilj y\ 3 I^j JLj 

. .. -|— ♦ j * \ y j^i ^ 






w 




■J- 


( <■*•> k^-» 5 OlT jLw (_jl^ j^aI^j ^A J_^ki ) lo^Ij 

^a«» jlj3J _>_J3 Jlw ojk (Alii Ia> 03 ©'4.a5'I^j iSj'^ 5$ j4l*w Oj_jA<aJ _J 

^ Iaj iXujL*j (j)l ^$Ca.> (_$Lla9 O k-o j I ^.a^- 1 ^jj I (OL.3>- 49 jL> 1 Ij ^**a5^ 

. 1.0 (_fl^J l_) ^*_9Ju>.<0 SjIaW £jjl.jl*.S 1 j) 

jIaw .1 4kflj £ji 1 iS' 3 jS* jL5*L *\ \ ojLw 4.1^ Iaj 4p-jp Ij <Jw.j 

^.J I_J^J ^_^' >_ J^a-o t-kwSJ - L«.J <j) L«w 1 c Iaaj 4a*Aj _j3 i_w 4^ g^ 

J)0,*.k£ L> ijl j*5'^5'<Aj 1 ^a$L 2'-^5'*X«3^3 r * ka 9 45 'o.w 1 

iAj ^a$Cj 3j^j Lw \ \ j 1 (_j 15*^ j Ia<mj j i(_^3_JviA.* 45 Oa^I oJw^^Ia-a .Owl Ia 

'-V^‘ 1 _} j.> o<AaO;>~ j 3 jjAJ.) ) O-a 1 (jf’j^klS^laJ I I^jj I j^j^A^k 3 Jj> 45"" 

, 0-<l <^j_3—J JL*> £ jX -kai La jl (jf'i 4_i.AaU 45' ^ (J 11 j^k.1.9 ^$Cl9 O 
(j l— ^jIaw jl (£jIa**»j . 0~>l La <X«w_^^Pej 4 aa^ ^LaS"- I jy ejlou 1 
—ojliAjl (^Iaa* ^1 .^l*^* 45" j3^ j^sl) ! i «x> (_5^-'- :> ' 

m CmmaJ ^j 5 Is' Igi t ILoU >SjS 

jIawj jj J l— aw OajIj^jj Owkc- 4^»-j 3 4_5"*Owl sJw ^^Laa ^*Aaw.fc 

jl <*S_)y vj LwvVioaw 4S"fl I j^i>sJ I-kj I i Oaj U 3 o_)L<wjl i Owl (O^Iaaa 

Owl La JkAWjj^5>-j| _>L» X'A* • } j Ij £ ♦ • _J 3_>l3 4^01.9 La 

JU\V 4 I 0 U j 3 45'ff ^ ^j.i Ia>(^)I_5)»jIa^)» ^ Laj {S J ^ ^ _>Ia.m.j ejllwlj 

jl 4 aS'^ jlj^A 03 ^Aj ^ki pls>-4w Owl 

. Owl La 

Si4*aC, 3 ^ 2 >-^a (j)i5^jlAj«> 3li3^> j^AAJO jL») 4 La*»*^>j O,^! 

Oi ^.SI^caA 45' Owl ^jj 1 t 0.iiL> (j) I Ij j*A L»0 i4j 45' i 

iAj laC jl |jjL«>J 3 J 3 45' - >^ki l«.A 1 Ia| . 3 - >L«Oi I j{J L*w ! jj 15 *^__;Ia-j 

45'^jI^jIaw Sjj-* J3 J 9 IVL . OwW Owj3 olX^aC (jj^l * Owl ^ 3 !^ 

31 iX*.i 0 <Aa 4->-J3 . Ow.Ai Ow_j3 4.J ocXj 3 ( ^j.-tj J^3 ^ (_5^*"l 4 ^L"-* 

^ Oaw| _^I^A 0»aA Ij jj^w j^Ai Oj oi4.)3 o^^-^aJ J3k 45'^) [^ j Ia-mj 

45'! j I^A j>J_! jl _9 <X) JI 3 jl j/i ijl^-o I jl^Ak-Ai iaa9 0>?" 

3Il\aj (4j 3 (jl^>^^.j v_J^=»- j_j.AA j_J.=*- <OuX>- 0 -«Uua-j <4ax 9 I^,_j9 10jj1^caj3 

X * » » 3^0>-^3 <Ju a A a iXi 3 j3^gj Ia^a ^vaC-*0 Ia=> ^3 45 ~^.j I?"* jL*.a»j 

V an iMaonen - \ 





j L l.^fl.9 I 




tX> Aaj Ij jAj.^ ojIa.»»>i31j c<c w f-“'^ j ^ j I^jj 1 ^3 1 ^ 

. iXj.aS' ^_5 _^*<p c-*9 _j ca>c Ltu«.Aj lAj Ij 1 ^> 1 a,o.& 

<0 • * * • l ^y^>"3- :> ^j.Aj jJ.aIj^j^' 

(^jaLaA (Jtj j} I ^A-ai j^aj 1 (_£jaa.aaj l~> Y ^AjPej J3^> tiXlj 3 

kAao) (jy*^'* 3 J Aja 3^ ^3 J*-* C3^ i J3^ 3 ^ oXfia.->llj _j kAo kAafi>lj:>- ^a.£«aj ojll^j 

o J l -k.~l tj J-kl-kA kAaaj l_ ! _} JkA;>- JJ5 l*j jlJX C-»j 1-0 Aj Ip- \Xm3J (^^clj I 

ojla-uililj C*£ja*>Ij lj L^J | kXafi>!j;>e.> 1 . 5 kA^ftil j:>- CkAfbXiiA 

»~3 j-ms d*9_j £*.a-< 3 t OkAA-J Ije-Jj^C. j! ^fi> jfe3.j 1 (^1 ji 3 *^jjX**tkj Aaj Ij 'jS* 

!CU~'1^ iAa.fi> i ^>- f jV 0*9 0 j9<—li Iaj jAJ (AaaS^ 

*fi j JISV AaO CA«a>>l O^)^*s3 > , ^A<J fi> aS^*^aaJ 1 ^XauA Aaa^ I 1 a 1 

i— a; ^J ^jj l —j Ij J.yo\f c iAC , ^jIa-** 1 jj tilj iAj j.m>^a oiAj .> ^a j^j ^*j J3^ Ji 
eiAj^ijl^Aji (_^l^a«.Au9 j! ^ J.A a5"" 1 j ^I«A.aj aS^iAj 1 o^ j_J I CAk~>kAj 

k—a^l jS^ixuJJAA _>lkAAJ 0X*A*>1 (JkS^Ca?^ 1-a.AVJ Ai>-^>lj J O kAj J.lj^A 

. kAjlo^j ^JA-O.pti '3 O^5"(JtIa9 Ij 
1 »_j_ 5 _jAA Ojla*J l ^ lalj ^ ^jl^AJ O*—jl (_T^f 

> j ^ ^.A kla^^ ^aa*J (jU^I t£^9 j3 J-i ->_JJ Aa:>-IaJ A^^Iaj jJJ> L a5" 

ji kAj okAo Ij Af I^jIIaJ jaXiaj A5^kA3> A^-jaa 

J- kAjjl^ ijli ^li 0XiikSC^5 , " j OkAj^ O^-o—>i ji ^•■ 6 ^'*’ a5" (_^ j j) ^5^ 

aS" f)Ji 1 J «IUftaA3>- ^XtAS^ iJJ jjkij 

OkAxS^l^jj ^fi> Iaaj V a5"j l^*” (^UJj I 3 I j_^kAaj^«.S^l> tilj 

jil_9 U i?_j9 3 ^ aS*"^jJ IS^"jl_A*k> jl CaauJ 1 O^JJ ^SCiki Cauaa) jJLi3 \j 

, C3»ama) 3 I l«i I j*A)' Aj 

« ^_J kAaAjjkj ^ft>jlj jj < j.7 kAaA_Jjki {^3^ L^Xfi> (jkJJ^^ jl oiliaajl L 
^aIaj Aj ^*fi>jl IkA^- Ij olfjl 

IUU . e~*\ okAj Ia ^9 L ^jaaCIajjmj oXo-gJ 0 Lik$l^S^^l-«o 1 kIA-«a*k9jjAfi> L «1 
. kAaliufi^ Ia**< I _j^J^> -XalfiJ jl jJ ^aA^'IS^jIaaJ j.A^aaTJ_J-^»J 1 

0 L^aJ I ^^J J} X" ^AAAJ ^Ao J ^.I^LaJ 1 ^.fi> Uj Aa 5«- b^jljiU^l 


Wijliam Lierschel - ^ 


Mount \V ilson - \ 



T<\o 

j y aS^cuw 1 o I A^lb Cu«*j ^^jcx$1aj L^j I 3 l^j I ^5*\ ^»i 

l*i?- *5^ b*- b obi.£lg5” . cwl ^i-i^j A^b o\fj\i~> 


CXwl Ojb,.-J |»_£> 3 b _J o -A,*J iAaSIa-O ( k\A^_3_^j ^ 

Ob«*j 1 <A.> .> 1 b (3b-“’l 5 t^bb^b 

- IiAaj jb” 2 b»-<_jlZ»9 b l. ' 


1 <Aa<* 1 j$ A$bo 


■t* jy 



\ \ • JSOt 

%i£Li I J JJ .(-XxS^^A A l\^> ^) V-^LS^v.S J i *\ A*0 Ij ^ aS^^-w Li.-* 

AaJ _;—>» \ * * ****** •«• ♦•♦ ♦♦♦ ♦♦♦ \ J 

d*«-» I J'i o _;w . ^j| *,>oo>-^5^ 

. 0--—I JU~I A 5"^ 


^.i^J(,5»-_ji a5"1 ^a 9 J><A.o bo o ld> (3 J) I iAIa 1 js a5"^a9 _j 

A_*aaJj^ Aa 9_^^ jl^.9 yj^ m> < -^- J i—O’b--*"^.} <£?$' ^bli °3-° 1 

j*— jjIiAaaj ^Ui (3 L*.-^ I j.—Co JpIaaj a5"" ^a 3 ^ L»l Jolo^l^ jJlaSC^j 1 ^aSCj 
^a.9 ^ aS”"^_ ji* J l.o.fl> aiAA IxLa t3^^",3l*«** < 3 vj U- (Jjl*a9 ^>1 1 ^a«.*u9 




Ob^lj)' <j? bj* -0 '***^ tX-cl5"cl^j C*a3 Ia>(^V l.» xS~j .3 3 £"1.^ 0^3' 

• (^c* ' J 

C-«.*»*9 c-a 3 o' _)' _j*ac- lx> <\*.^>jy>- ^533 ojll-> ^ 0^^* jj*»* 

iXaju 013 1-w.a li 0 3 CaajI (O 1 j L*a3j' Iaj^jA? 

, O^'l Ca-^o ^S^£aaai»j 4j (^1 ji ^j^-«.& 3 ‘-Va<*»' 4$3j jy**? ,5_3 .i 4.33 

o <Aaaj_j 4.3*aaj L> Ju 1 o_> Ool ^11 JJ-^-*(J> L^JLmO 4*S*"(^^AAa i:>ol3 IUa> 

i-tliji 45"3 j'.s ojIa^j £ ♦ »•♦ ♦«• ♦•» j£\$y oW?" S *^«*3 

\ * ♦•♦!) o*** o a b*Oj JtS jy> 3 L> \ • < , * ♦ • J* Ay JSLi^ JkC (jjUii 

0''-^3.^® 33^}^ S^g^e-s <__5 ^ a>j ^aj '•* 4£>caaj _J , 1 oiXaS3 j) <*$33* 3b*» 

C-a*.a5 0J^aw ^3a& ^Lo.ap-' ^j> 1 jAJS b® j^=>- 4.5^C—*Ail ^33^!^$^ j»3 

. C*>3 o' ^>-_)l>- 4*) ji Laj^aj *a 


4.5" ^jjLj 1 j _}j.3- 


^ e 0.2) 1 *aa5^, s a t c*' mJ \ \ \ JSli 3* 


5^ f- C5 A ls j 

CaAaap- ji W o' j-> 3 *“ c ‘ o' 33 ^3 Oi?r olf jbOi ‘S ^jj) <S 3 ^^ 

. Caa 3 OjjA3 4.^>tj 

^3 o$ jS' dl>-j.S~&.*) j.* j>j LU ;>jLIaa iA.*j 1 j obi5C.g5^ J-^-3 (j.jl jo 

^jIaIia-® ^.a-oS^^IaS*- I 4 > a<^'ji.S :S "o'’^j'a»j(_51^j 4.5^^j 4jaaj^'<AA.j 1.3 

, ( 4j L>- ^a3 oV^Lil CIaIjo ) Caa3 
iAa£o^o JuSLsj ^ l^T" jOaj o^Ai 1 oIa«> ji <A 

. Ia ol jl _aaJ ol^A-)^ ') CaS^ 4aA^ C- '1 o' f ~ 3 (_ 5 ^ ' J 3 ^ J*" 

Oi^aI’ i£$j j) O'jIaa.; jC)5 3 <S^~ a 3 Ct*33 °^ lt> j 45";_^kj Uft. 

aA I^j ^ <AA^j J3^~ J 3 'J' J ^ l^A^uA 

, ^ J-5 o^AAib oL^f ^3 j A & 

( j'jj' jC) ) ^^3.3 CjjJ jO 3 -^* i'^AAl' _JJ, j3 \j A Oi' 

C-_3^ 0 4-aJ ' J5 0 csb*il 4 .a> j^> lo.ij 1 CaAaA^- 

j«xaaai^ u 1 a^ (jf<L>jy~*o 3 ^ ^.auX^j ' 4^” i^aA 1 t^7>- 4?-^aa ^XaaS^" 

o^j O 1 ' ( 0 J wP r*— aJ'aj IiAaaiI b«.w 4.S^Afiii^^ob " 1 3 ^>3" > (^ n 

3 ^Aa«A> ^ ' *Aa-Q ' f’ y ) ' Ia \ \ • 3 ^*-‘**’ {Jp ^Aa*> O^ IaaJ ^ ^aI^^ 0 l^J 3 ^”*** 





- V 




-s/ r )U 


. ( I 

t^U>1 4j liL->tlA a 5^1 ^J_j . CU-**>-4 .a*^ £)\jSlfS'jS' 

J U>-j,} 0\f ^-o (jj lia3 4 S'j o _j.aJ jl^ojl 

,<Aj jl^^-* 0W*- J l<* jl I j jS" (jjlo^J J.*j Ia Oo I »kX^) 

0u.a 5*~el^j j) LiSC^S”"^A«aj ^.C Caa.au.oj \jfj ,>1iJuaI Ji_j^! OAa0:>-j,> 

<C^A>1 4a;> b I Ia*j 1 j_jA^A ol 1 45*" <S.*.~>j<XCs i <y>- tjlj^iiij 

Cwa) (j^^" <J>3J fFi'&i ^ 1 ‘ '^• >J 1 ©iV^aauAj t Oia 1 _j C-3j C*£'jS* ^Uaj 
_jl^J jlxC-jl *Si l^J ^3?" 3 43t**i Li 4st» I j 

0.-J I ^-Jl*j J L>sj LiaS O 0*444*9 1 45 "c~J ^ 1^>.w 1 lit> 

I^SCjjlr »-xi>- j.a> . 1^x:>- jl lj L&^j 

oL>j j —,> l (jl-»A> ^3^3 j-o 1 j (jl Ja->*<^ C5^i jlj Cw*»l ijliMfl oLmT 4i4ij 

oj_ a «0uO aIa-J 4^lJ^il Jxw^ji &S (jlj jU-i jl (_^^3 <Ajla . JCjIj^a 

. 0 ^ l/) j\j3 (jl^ U Jvj^ ^1 jl _y^- £-+sl^CL>- 



\\\ JLCi 

»!^; ^.jI 4 $””i\a*»j ( jA _>taA> -la<*>_jJ olT 

1 C-~« 1 o'-^~“ Jj J ^ l -^^*4^>-lj I i Ia-w 1 jy* 


'^'i'*'* 0li^gS""4 a a^j j5""^z-°(_ji1 jl*AO j 1 Le 4$""C«^l i_jia>-^I*j1^j 

LU • ( k f*^-P e '* ls* J3' x i^~i* ijljj^ ^>-1 jLIaa j U 

(j)jl-^ - ^3A5>-jljlA*«i4S^l^SCg5^4j<j LlaA ^ o<AAli.A 
0^“*^— jfi\j* j\ 'Jf'^ > ' J*±^_?^{_s <6 ^1 «‘4 aS" 1 Igii 1 (^L«adji t* 



i j 4 1 X A 

Jklj Le aS' i CU*ua> ' jji ^L>- ejiliJ ^ * '■^“'b iA>l.< i-> y^~-T 

OLSC^cJ J* L S^ia-«.*J^3 3 L ( km $*^*‘“ > ^•• 6 3^ AA f ^ i j,l *r 

^T ) csL £)\~^-<i^(£j^ j* i ^'- <>,a ‘‘^ 4.xJUaA . jd>L A.Ij^L 52^ £-J Ij ^3 

J~* (3 J l ^S^JJ^O^A 3^0 ( £«•<**’L C*a3C30 l^i 1 *Xw 

oirjli^jl j£.ioSL*>2 J.7 ^\j** aS^c-mjI j\i*j jl \ ^ 

£*AjSL s>- iXjj J y^r- ^M.At.'j^ Aa fl 

dl^i iV> l> 1J 3L$L^$5"" ^>1_J^}l<a^ 3 l sXaZij^>- 4.5" ^oljo {£sXaaa*.a 

tfjS’j* £*Aj5L>- J5 0^ ji { j5 > '_>3 4.5^^*f l^> 2*5 C~*2^-Z>- 

—4,AS»"L 2 :>m 4.5 "{g'jl 'jSL&K.A£-*o2> J>j 2 

. iXiaS^^A iXj j ^L-O* 1 ! 4.Aii L"Ji_J I 

3^33^ j2^" ^•» ;>i 3 ^ 1 3 LlC..g5^3j ^* 4 ^ 4,SCj lipto.it> 

. wXS 5j£ ^2* 0 LSlgS" J* 33^ ^i^* c 3 L * 0 (_ 5 * Lo^ji 1,5 <£3Jj*. * L* 

^ i ^5^C-3 li 0 ^_ 3 * (_ 5 A 1 3 (—AJauo £jil 
C—lpV 0*3 3 3’^ A ^" * i\A.A<*ift> _^ia;>- O 

? Jodlj 1*3> 1 Ij 

jjf'lliojL-> ^ ff Ojj 1 5 (j "' 0 JL O iAa^ - I 3 lft> 3 “* M ’, 3 J 3 J ^ Aa-R> '^Ijj^' 

^ 1 ^iai 2 5 J> ^jibJUiA SjL 3 i <5-AJ AM*} 1^ 1 . CU^jI 

4._a^UL» 5J2* 3^ iil*i ol*J Ua« Az>y£} 4j 4.^ x ^i 5 2+* 3^^ 


C.5 


3 0 LA.L iXaJ L_a ( <J 4MA} • ^33' u* JJi c—.=<i 

l—> <Aa> Ia <i^ Jj± *~5 ^ 3 ' 4^"kXi ^^3 oiJJ-j i ( 3 I_j 0 ^ J j^* 

• Ol ^ 1 ^* j 3(_5'* _fk-o . Cu5"^>- (3^-*-^ I 3 i i 3 <, ^"(_ 5 x ^’ 3 J «J^ > "3 

4 Jo 2~> (_ 5 J9 «-A3_^Xa (3l^S^" 1} < Jia15""^>o dU (^33 < Jk-».^*_)^>- Ji*i L« 

. xXXSb^^A 4^1j>1 52^ J-\ •'*&> l ^i3^(3** J Y 3 ^ 33^-° cr J r 3^ 

t>^2*-‘ JL 3^i C 5 J - >:> J P "3 i£, 3 a ^ 3 ^i"“* X \rjsCi ^1 lj J5 

3 2 ^ * ( CI —<1 JLX ^30 <X+.t5 j 2* > ~ 33 J 0 J :> "3 33 -^ 1 o^X*j 


Oort _ \ 



_9 < OIjIaaj 4*.fl> <Aaaa>J 1 0 lj^ J A ^ J Cf^j iS~^xSt>\XA oljJlA.*»o ^aIz^j 

_) 4xs>-^r (_j 1 

(_jlft>»jlui li ^IglSCi Cd jl*~> ^lft> jliXo 4^*^i_^^tC- 

. Jo jl,A i_i]ll3CA 

^aau^3’c-.-U>I^ 45" ^e-^JLt 49 ^y>- jt 3 J-*9 U J5 0 *^^ 2 ' 0 di*j jSU 

< I J Ia-w <Aaj La « O—jI (j 1 4pcaa‘j Ja,fl3 l-*a^£ eJkjtXj^jl ^5^9^ 

J*4> J&3 'j <yLil cSj9> jjA J 3 J 0 

, <Aaa5"4*J Usa 09tXilj \ \ \ <J SL^ <_jVlj C* ^4 * *3 lX*5> 1 




N\x JSCi 


C—jl vAa^j^P- 

—«■* l£j^jji (^UaIpo 4^) ol J3'*i 

oillpejo^l^ 3I Oj i_J V 3Y3 ^ (^'Ia.3<-AC- .(AaS^^a^Jp C^" j>- 0^.p- 

cSj>- {£jax>$ ^JLs*- CUC^—»L 45 ")!j <J>>-j 3 J 1 *j eJli-APtA I j 

£-*33 j —*kjA A.J^f 15 Jx>- J>1 ^a<.*u9 . ^9 I yA ( JuSCaA 




-) W** ^ X • * 

J* jl /l - *£ ^ j (_ i 5' i ' J o^I<uj ^ 1 \ I ouXm* ^-** jj t' y* A 3 

i_ 5^ a 1 ) (jti <S^jj\ Ol £-*>3i(j?*j 

lX*.i l jj> ( iS^j 3 CU> l_> ojIa~> a» 

^ - >tf- 


l f* 



J=-j c5" j*<£3J^tdK ^*^3J c^j^j «~-.o SCji ^ 

A.S^^IjiAj (_a.i.x3C^> Jplaj jllj dS" ^>-1-6 4.5 '£*m)\ (j I A.^*xi 4.^11 J CuxaJ 

. 4jJ Uxa ^J 3 ’ t ‘ C*«»l 

o jli YcXI^Ij \ \ Y^SC^j.} 4.9 1.X* j)4.*J Ua-a j 1 C*~> 1 

'J$ j*. ,J^1^ (jo \ —j CU©.~*9 ji . oi^j j'-di *-'“*• ^ °>jr^'£)\£^-(^£j\ j 3 $ 

j* S t>J • 0_? ls> j*?r r 4^aj 3 ^*JU>^.c|j ^LiSC^S^ 

4.»J . iXj IoOmS^ J 1 t_9 ^t>4xyft> J} jA ^J3 \ 2, li J^ d& t£ilj j 

Oj) 1,5 _J oiklsc* ,3 ./cjI j5 Jil J ^aA*} y* 

, b> <\Si j yy^ j\ <Xa \a .~>3 

4j»> 3 ^jlj._jO iS3jj J W* ^tS^.3-^ 4.5^^J ja 3\sS^ 3 ’ > ° _^ X ‘“ J 

iS^ ji_j LXiiilj ^_9 1 3 j^-l^ i£3Jji c£^ 

ailj o^^jy>-j\j> <_-ac yS{£jZ~i >3 y 3 ^ J S3 \A jki sXS+j j yp-j\‘^■* iS 3 j 

jj ] l^> 1 (_^1 y j^-i^ Cj& °{j* ^ Cs ^"^ j L<-<*a ) 




r. \ 




JJIAJ 1C 

(J.aj jjvi I _^9 ( 3 A ^ > ^ j j Lo A-° <^ J b . (1 4JLii 1 J.5* 

_J olj.JJ <C-Cjl ^aa>.5" (3 —'•£■_/•“’ 1 (_ 5 ^"A 2 *" (_ 5 ‘** J * L^A 1 " O^-^Al-o 

jjlj £_3*°5* O j J) ^'A- 5 Ol j\jr*~*-t\ {J* C ’J~ > ‘(A^- 5 LS**~i ‘ A* - * 1 O^A*-* 

• ( <A°Aj l»> jo L jCi 

U ^^..oJU *2 C-9 L ^a£>!^:>- 4.J jA~A Lgj I ^*aa5" Jj<? j Ij e^l-t.*** Cl—£jb^j I o5" 

dA 4,_5"o-»>i Ol 4-o.A j I ^aa-Aaas^ 0-~>1 ^L*-C J o5" y>- 1>eajI_)^ 

^Ia i . ^aa5”*4.jJ lilA AaaS^ ^^VU-olj 4^>c.> 1 aIa^j^j Ij ClA j>- 

ciL L_j _jl<AAJtd L iS3Jj* '-X*-'4.5" 1) gjIa-j^ \S~C*~>\ ^i.—A-*» 

Co li oX^ilj (0“*-A'’ ) 4 ^ a "' J5' r ~ J2> 4$"^ia-u cSj2~ oc^~> 

l; *TCjB0lO AaJ 0_^lj^,i ^AA^^j<.^ft> . 5 iX*£> I oS" ^>- 

o5"3C Ol 4.— 5" j C<«i I J^A-i j\ dt> 

. ^jloXj 3 j^>-C-C(A^-> (_j|a.aJ^-o (_£^*oj ^IaCoJ A’JJ.J iAaa^Aa 
5 e*0\y ( 3 A U _jloV.<o ^.j £_9 1 ^ CjA lA^A*-' * A? J-^ 1 A 

(_J5Aj,5_j t |^> 45t«.Aj JlaaSCax o5"^5>- iXlS" 0 _^?“ 

_5 oA o5 ' t\*.ljj£2>~ vj IaJ Jo A J 1 A. »A' < ’'“’ 4.5”" l^AAAAJ 

A>"0 I A C-aoI _^- > ' Ol j' j It I J5 4^"(_j S^Ia-o 4j 

\2d j 4a9 ^ C a 3 ^ l_9 CC*o 1 Jo I j) 1J ® J Ia-o j 1 aIao Is , Ja9 1 

JJ ^aaj_j ’ jriJ <—a^J— 1 J^j A ° j 1 J J • 5 J , '^(_5 A jr 

vXIaSCaA 0.5" ^>- li «-?^J Olf jta-' .C-C< 1 ^ J.ps|^»- 1 j 

XA ^j*.Aaj ^aJ \j c3j X^ jHa^ Cl—*o^CI aaJ^^ J 

. OCI-i^ jfcA*. I 

Jkilj ^^aciaX olT^U. cS^-? c.r^ jfi *fc-i 

c> j J 

4a>- IaJ ^^5^ai.ai Ia (^1 a io5"^3>- 5 J'*’55 JJo (_5'°(3" li ' :,t,> ^v— aa 5^4^5"^ I o J.j Jj 

^ IaCj ^ j l—» ^.ju>ca>! j CCiPcjo JUaS Ki 4^"c-ao1 

1 j^gj U Uaa>^ lfi>^L«3j1 ^ dOj^li . ^aa5"o l—•>-1 j l^j I c-5"j.p- oc-^ajj 


JJ j jl 01 JC 4 _r rf^ 4>c A-<o A_j ^ _ \ 

. aiiA^I 



3^ U**i y ♦ x 

j I ^3*. oU*«*l J»liu ^L©.* <s ^ cu5^ j>" ^ 

(>.U ->->U >3^3 'Z*i**'J* J*3> 0^**3 1j iS l\i.S"coI< c«j|y 

. j“j&^ ^ ^ jjp cS J>-J5 4-3.a.*aA 

t£^A>lk cue £)ViS<-Q^&\ j35 4$" 5^3 C-o It \> IxLo 

ojlkXil >X*J>-jJb ,CUa> il JkI.iSC^/0 cS j>- t£^yai ji $£*£• *S'^)\!^ J 

iSLi I (J.^.1 <Xi ) t£jjol>j CUC-4*3 Ja> ^jj_l (3^9i 

3 j (j^~?T$3 il)\^ j\«i.~> il-ij jIaju** 

. jj >xm >lr \ jij jaj£.) s ^Lslc^ Oj_)l \a\ 

ojl>“3 x-**> c* ^J3^ <5^ j3S>\ 

.|*;a5 ^<— } jjlOwe^jl C)5j-o-*> (^IjJ ^jVc.5tX*3 O^ ^Ia-jjIiX,* J^i>4.S^C— <3 

O \a5Lq5' ^ tXxUl_J^3>- j3jk-& A.S^iCUajI 0\XZi V-U Ia*»> 3.PCA1 I Ij 

(_5**i CU~>3 (_ $J$* Jl~» V • ♦ ♦ • (iCU** 1 ! £.9 3_jtj“_^9 Ojj«o 4^) 

j\iX* ^Jp (j\j> f jV 0^0.0^5Cg5" o^ j3j~> <>i y>J3* ^-»3^ 

< CU~)3 (jjjl Ji 0^°j 4 aaJ 3 . CU~>3 Jl-wj ^^AaaX * • Ji >UaU jyZf 

CU-)l JIaJ ^^IaIaA 4aJ SJ\S£>- \ ^ ©l^A A*0 j3^** ^Ui 3b3 

j3 j A J3^, J L CUu*Ai IaJ ^jOS (J'l 03 \>-J J^Jj J 1 ^) Ur J-0.& OiXaji^S^^ aAaJ 

ji$o 0 } ji jUCj ,j*./>3 ^ ji 4.S"! I . Jo IaI-^S** 

vJl^») \ jA J 2 ^ jliXACilj ^O «1 jAJ 

J L~> CUauaj . laa 3 Ia> Ur <** ^LPcaaj I oj* j 

»A.Afl>i^A ^iXa^1> olalir l<jl^jll-> tjl^>-J^CUAAiL3-Ji .CUajI^uXa^J^^- 

• CUaJ ^ t^yutj U. jL 

oUr k - < * > <-^Ui j^- ;> " JU 3 

^(,^13 tSlfcJ jjo vS^-J — 1* 


4 ^"CU“*^i Olf (_5^^AaA ^I^a>-1 LqaJ Ia Ia3c«.A> 

(_$lgAA>oliiAA^cjj oUJlk^s .oUr 0^ J^-t* 

:>ta"J3i j^i U^ ^ ^Uajji 4.S"cu-l o^Uo U; ^Ak 

(^) I Lft (J^\KC^A^A-i 4aAU (_]_) Ia—> j Iaaaj 


^ r 



r-r 




rju 


LoJ ^ 4.1*u]uu.oJ Is IO33.XA (£ 1 aVI^jJ I ^ySLi^^y ,003! .5 .535*-3 O*-! 

3 jy ^ 3 U Jk> 3.53 sy^^* ovj-o p~?- 

^ A V SjL^ <>^ol£\A>- . ^Xa 5 ^e^l>" t CI oJu*>* 5 ^ 

j I^j L*_m) 1 4 £^o.^e>o_ji j I ^*Aj 3 C-.il.ft Aj L»-<Xx 4?3 ^ jji i—^^IxAj Ij aS^ lXxx.o ^.ft 

O JJ.M 3 (Sy. 1 *X*^-0 l-($->Alc c>Jj-> iS'<Sj-*-?T 33 . C~w| oOw A.I 3 ^3 £3J I 

VI 3I a 5*1 cJ .5 i£y I 3 o<\i$ 3I ft i^cwA33JCAI<o 1 .5 

f\ Sc~±\ 0u5> te>~y • -JL>- i—jla r—-. °J I J} Aj>CJ | . J^I^ C ©JJbli* 

-> JCi l 3 1 A«a:?cOft Oa-o Owl ^wjic J.^.w (^)lo^-($ 5 "" 

- U.i . ^3^ ^ oc^b e L5 ^j^U 1 » <533 ^A jl 3 c*wlgi I 

3 ^SWa^I* ,J.$lw (j\£SLq 3 aXJ.j_I O—& (_£_5(X*I-ft i^lto 

J I 3.I0 ^lx>- loO C?l ^ O 1 (J^l-w ^jOa^Oi OO L (_JJj.A>- 13 Ji Lo.-w * 5^3 

(_£ Igdcx* 3 I I £*j*>J$ l/ft lX* ij^> JL*a ^-1 (—At Ij OAaA:*' 3.5 , O-A 

. i«o \tSLo^is£ i^^A* 
(j IcldgS'A.o Lft^*j 3L0 (_^l^>^j I ^S^cxx^j I jlj^^b" 

(jjl-^jj j) I CxJ Lft I aS”"O ii ,3^V^-033*^ jjiAxx—A> (J IjLw^xlat (_£ l^jft. l^Tx-w^ L* 

Cxi—2) (3 lT jll-Wjjo 3 L.:>- ^$As Oj^xj I (3-xxS j I ^J j^xa 

LA . cX> olf 3LI-W ^>*j j boLi^-A^ jy. cS^^Aj^-"? A"* 

C>b^ 3lx-wJj| ( _A" ^jftX^li OkXAxuxJ 4 a 1 A-ft^XJ jL® iS ^ ^ l(X*J 

JUlftj Ji^-io 5 ^ ojliii \ ^i^ J 1 ^x*jj3^ C?ij x t 3 ^ 1^ O y>~ (XxxxxA) (^3Lo-i-xj 

O Iaa>^ I l> O lC=>t** AS^kXxIx^fti (^(X^riLol . cVi 01X3^) 1,3^*-* dlj-y 

♦ ij l^i 1^*13 4 . 1 ^U^klA o^lx^l 

1 ^.u .3 o^pItAj I^J> !•* CAu»?c> ^ 

iAj UjjT ^xi bo.* os 3^.* < 4 j L»l . jftxiiilj o(Xxxjj ^3>- 

1^.1 a 5 "da 1 ^—'• ^j 3 Iaj 1 A-lx«.S > 3 O—' 1 ^53-03 o \a ^3 La «—a.3 jJ 

')/{A i 6 f.l l £j&oj\<\i\ Axxj^J ,533-0 £j* Iji , Cfc^^-ft I3 £-i Lajl ^.xwjk^ojlx*-! 
i3I33 1^ ‘A^^-*-' 6 ®jb^**' i jl* Axw 3^ (_f(XnX>- 
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^ * i 

. eiXrf e lj ^ ( \XJ> 4.a*j> l> ( ^jixJ > ^ 

< 3 l*-“»l J2> ^ 1 >A-* _5 ^\jl I ^IxLaj • Joj^i <—ai-Ipe^a 1 

lfAj-» 3^ i ‘ <X*B>{^' Iaj 

^Uc^Slo^ 3 ^j^ c?Uoj_5^ 

^ AiS^^a j^aai Vgi I ^)ll 0-15 tXxi 1 

(J_)<Aj L ) ^ I jj.j Ia ki u*jj$ jji (3 1 (3“ x ^* *viU S^Jj* 

4 -V^*cs**'Ui • l ^ XiWAi l L^s Ojl» juiL^rj\j,> 4>- 

( jt^-> O^^IaI LX^LS^^gO-j °J3^ LXii«»ft 

JkwL jj j o jll-^i 4^»-j.£b tj>?" °3^K*' i . iXaIsjw \^y* JjAli l^}5 \-w ^ jJjj 1*3 

0 1 ^jJ ^>-jj jIjJia j ojll-J jjiixi 3^5 eU->l oiAJL£a>- 

<Z^jyo ('j\£*j\l~> SiXsA-ixL .kXiliiXjL 

J4.^cxlj J ^3 ( 4.1mj 1 $ 45""JJ.A*»»ft> lilo Jji L*.i jiAaj 1 45""ij5""4.x! Ua-® 

. >J3 1 CxxjlXj Lox.flI^a (jl jj^xl j l^i I 

Ot^AA^^^ mAJ 6 t-jfl JU 

jj iS^lj Juftj ot> £~*\ V o~*^ Ij 

^5" ol 0 <Aa . iXi I c*->ii-i ^j-ix<a t_j <3 1 oj. 5.5 

4UuJ Ia-o oU^lt J.I.£.P-Jj)l.j J 4 =*a 15 J.xx5" ^A C3?*-> \ J o jU^xS \ 3 

4Lj1^jOo* i jf \ ^i.3 l^j , kX^.aS' lj>.x3 4.\u^li lXajI^>^* \j <^axS^ 

ji <£ jji £yjs jf^o j\>& \ <s\j> J-a^C^AS Ij \j 

, CU3 1j Jui« jLx»*i v-«5"^1 e^e\£-A~)5j5 ^^.xj II ^ 

e tXxxS^i-Vx^“ 3£c" (>i^ (_s*s3 

J^i tXijii IxwwoJlol^ ^ 

tSj *^ ■}3 "*~^ c? A j 4 X 0 13 0^*“ ^ &S"tj\!^j\i~> ^j) 1 lr jj K*j ^L«»ls ,t\3» ^xla£ 

J j*. ijh?' ^gXXi « <Ax-^ J (£ J}\ JL\a. • * * 4j tXw> L ^IamI iw 3 1 a I 


4 ^"c>“>! \ (_j_j|jw^-oI j ^ji l Cepheides _ \ 

* i^JlzS 'Cepheus ^.^ViAS ^Iij ojliv, 

iXj^-w^a i_aA-5Cia 4.5^ l U |j C nX^X.*)' 3* ^jj | Jolxj _ X 

_j_JaVj 4-S^ iAj^aw^o ^Lk^Li-S" *^Aaa«p jl V u*3 a J.J iaa.i_4~ < sL^a ^)V5""jllw * J 4 La1Jl| 
. kXilS^^A v-ji»«SC^ _j J.i> I j _y^!><.V.^j 4j _j 



c?l^ AC: ~o 

» cwlL« ^3^~ OUsCgTiI jj I j I ^aS^Jww <wjI*4*^- jJlmJLmJ Is I ^># 

~j^ j^?U -r i C5 A4Ji^ , yU c ^; A jl g^jWs^l 

. i^wl aJl.» Ju m h ») 1 o 1O j y*o ^laS j> ^1a3 j Jki 

l_S^~?T Aa»**.*J L ?(_£lfi>S A S' 1 ji \ i^i.^iS'^s l 

A S’ CU=*-l<«» |JumA_j ^L ojLXLo «Aj jls jl^sta JS AiS^Jt JL.A.MA& 

L* (_^> Lik^gS*"A> ^t*.i»0 a5"<Aax*uA ^_J l^w.<.**0 j) 1 £ji 1 

A.5" '^ujS" j.i»j J2 aT ,5 jltVi iXO^jJ ^.Aj(t> • aXj IAaA-** 

aJl^ l^o.] 1 s 1 _j.-« (S^f 3 i aS^^I o jl»i-i> Ia^jLlI^a jl j3 

vX^^La-® o^L>- K> c^.i l^.^j La (^Li^^jS”" O^L Aa^J <A> ,> iXxSc>^^a 1^ 

, o-jI Ia jb jz aIJuJUI^ iS 



\fjjf L$J^. 

\\f JsCi 

{j\L!K-£f (_J_*l£L> <_el~Ir>cA (_J.>-| J^A 

lg> I Af I 0^ olcl*.I>-l ^j-jljl (^^.11^1^0 l*J lia.a 

_> 1_as»- < (_y^i3 '—^ Aj ^• > " ‘^ £5 J {_5 a L (j'L.i 

. Jii I Al?-l*«/^fls lis C-»-»>>l C->a^.aI_3 oiAj li J 1^5" cX>-1 j aTIj (_C ^«cCm<Q ^1a^* 

OL-oltXiu ^aa^oI^I L_j ^jxS _J Af « l^J Li.5>Lg5""A^o.£> a5*"vAJIi ^»^L*..a A«.A> 

vVaa~«aJ ^Aj^l-a^J^i < ^*-** J (_5‘° AS^Ciwl Lbo jLiwji 

L ^ l Q*o^9 ,_).^lij _J <S3jT^ maai . Jkj i_a1X9cA Of 

aJ ^ lXaXamP> ^SyJx*J j£ i ^^MSLXi I Ai OlXi 3 <J*^LJLa 

(j*$ j \~(Sj 3^3 j> JwiL*.* £*j_>L A^A^fl^jT ( 

(Cl5f AjLyb^O jLo» a5"jj jli C5 x i PeC.jL-.j ( J.C^ ^A>lgi I j Ul* l^i I 


Dr ■ E. Hubble _ \ 



>3* 


3 ^ 


r.\ 


, ( 3 aa *>1 OlVaaIj 

\_ftnJ 3 < i kYl^zA 1 ^lo.j a 5 'c*~>\ O^ ^*3^*03Lu.> Al$Ci 

jji >■!^jA ojJi.jl.oJ "ir 1 -oAP "1 aS ^.333 ^ J -5 ( ^ N £ (^5*^*** Ax.ijj.1 ^-s 

. CU>*>i C )\^^JaP JJ>IpA.oa:>J ^y 1 J.-olSo ^-aIa.;*:-*. 
^a.1~*£. 33.5 Igj V£SL $5 J-aISC jT C-a*aj>- ^^3 3^ 33** ^** '^■Z'j Sb 

. lVwIi Jkj I^Ijb ^ 3 1 J.) J.0P Oe^li J-olSlj I <X*JJ^2*^)0.*y ,Juols>c-® (^"t^ 

13^33.5 f^^zSLy ^tS3 <— ^c^>\ oiXii 3^°^" 

<S3‘ a t \<&-**3 ij^^(_s A (^ 3 j^. 3 j ^3^3! 3* f 3 ^ kX * ^S"I^Jop«j 

^A-laS C*A*»i ^C^.? f 5 ^ 7 3 ' cs'^^ • ^Ay 1 £*>-* 

Y 

4._S^ Jo I ^-WiAP ijJo j) \ ^ $ ^aaaO- tXj \i l^it>li? ^ iS % \ \ 

Jo \j 4 .>a\^! 5 ^ \ 3 ^* \ . J-^Aj \^a-*A oliU 01 ^.aJ 

£33'-’ ‘* i *i<_ s —* ^3 3 ^ 3 > (*“*?- iTyfUjlfU v.Vj ^**»lXP 

3 iXli I ^ *3.} C» 5 ""3^^ Aa) ‘^- , 33 ^'° 3 i 3 ^aaS*"^-® 0 ^ 3 ^ O^-”* £T3^*“ 

• ^ J3^(_y ■ i 3?‘3i I^awI (_ 5 jl 5 ^i)jlj (_jW 

\3^V^ls»- 1 f bj ^_5 "*' l ^^ j ^(_y V>(_jr*li-^>03V^.^3 i 3 ^.i 4 -^ ^(3“ x ' > ’<3“'*'' > ’3-“' 

_ (_5^ ^ 3 W J ^0^3^-® bl C~j1 ojj^S'c-oIj’ 0^ 33 ^ <-H=*- 3 ^ c£ 3 ^® 3 ^ 4 - , k sj^ajs 
OJ3I3 ^li &S^ j\a~i (^l^| ji | ®3^- J 3-^ (Sj <A ^' ) A.J 

3 O 3ll-ilfl!^ jI^LaA jl l_xS ^jA l^\jbi.C-^ A SKA £ji \ C.AAA?-3i . i 
(^Ifto 3lx*J aLa.wJ^.j 3 ^y-0-> 0 I 3i ^^jS\ j° 3S t£j\^* 03^ Aj lx«J 

. 3 J^Ax^ 

3i JaU A_S" ^3^7 A3 Aaa]s>Ij 1 3 j.li) oIa.-jI^CvO Sj£> 

33^ ^*^3^ t^l—■fcc^3J C 5 ' 0 - 5 3 J °- i 3^"^-gj ^->*^■•6^" 

, *XaS^^a i 3 ^* J (_^33*j aTiAJLaS ^^a ]s l3^L*l$li 

£^l*_£o —^->*j CIaamaJ A_r v 3 a*a >1 (3 I ^ ■* ^ ^3^ 3* t*‘ 4x ^ 

- - , V 
3l J ^*'i3 AJ lilj lj aS^C-a*> 1 (^^33-® (j (<.5 3I (3*^3 Ca*j1 

‘ X >3' i c J-® J.aISCj 3^ A^^y Ig^tA^U I_jft.U> ,^‘jS^a i33=»"3J 


Sir James Jeans _ \ 



r.v ^.s 

L-l ^A £jUej £- 1 ^ *5"*Aaj I ^A $y>-y 

^aj jlft 4,_Ci>- ^ I ^._>- A^llol ojU jj Co u^ ^A4g^J 


Lr^M> lA_^ J 


4.^cj 


:>- (^IaIaAJ) ot“< (_^l^3c*j jl— A jjo ya J ■ 5 _^'“'(_5'° ^ tA '° 

(_£ LgA.«A*»9 b ^a.ska ^ juS" y>- 3 0 L*o S_^L) IaJja.>* j ylt> 

aIaaO^j (J*^° vJ^a*> JJ a5"" j^aJ L>- A>C*lj *)A*A ( C^>-y&\ Jo lj l^> Li^^S"" 

<A.t.o~i-> I I ,CIa*oI oiXa I <S.j^^a j&^ Oo La_^^ aS"" ^ o.3caa ^([^L> ,_JD 

jl ^*j_jLo (jfl^jj ^4 a*u&^ (CjS**45""iAA>Jo (j)L»»o I jp 

Juo J.aSI.^J' J^IIa^A b d>5 (S W* ^*“^--6^"4 *•**£>js J jl iTjU- 

>cj I . Ju„wlj^.» OjUIa ^^y j\ ^ajjLa ViiS^.^S '3 jlj 0l^L. ‘O*o| 
jL-o ^jl*j ( ^x^L<>.iA L->jl 1 jIa c£.jjbol^*^*1 

j! (SJ^j a jJ *■> aS^j^j I * fbj C—»l jU~o_j 

as: >_jc^a.i OjrT • d> 3**^ I* t Sjjf'lS^* ^ £«5"aj ^ jJ oiAo I^j LiSC^S^ 
^ O 7olr ff (_5—>. 1 l5 ^JU.L>-1 i_*lcl> Jo ^&|_^>- (^aojb d*»9 jj ) Ij*> 

(_£J j L 33 ^ ^9 *f C<«n<o J.AC JjIoJaiI _>^;»-^j a5”" JIaauA 15* 5 "j Iaaj 

(jl^o Jo L*j , Jo Jt>- j) IS**^ ll^o ij.}_}jj I ,5^»-^.) (_jl _jJ 0 *a«» IaaaA_^ aJ (j 

l LSC^r^jl ^a-wI C<auJ j 1 i Ca«.-“9 a5^ 3 Aj J.^AJ I 

(j^?- aT 0*»>l oJt^i jlS^ jl Jo^^-O I^j (_£j^3Ai 

ojU jjj Ol*ia9 Oj^«ai J.119 j I ^5 l^> j $ j~> 

i*> (*5^ 1 A S^AAi ( ^«l _5 Jo J t - A >Jt)^AA 


^lj ( _ 5 —Aa>- jlj_j ^ I y A^aIi j5 jj J J- ^ 


tXj 


^Aftl^S^jL l^j \ ^^ >\> j_3 OlT jIaao J.J Lu«.j j l> j^A^jlj jJ-AaS J5 

1jIj^3>- j51j jl ^l^j Li£lg5^*_i j^7 ^C.>- j ^Lj jkj L VW U c*i»j 

• jl^ 4 *-HLa juW?" ^}S d ^ 
o jl Jo I a5" j Lo (jl-io L>- ijj L) ja.o~ yt> j I ^a.9 

Oj_jl>tAij^ A—5" lA(jLiSC^S^ jl (^loJ£. iJ_^-0Jj jjiwO <i-U>^j J-ol_^9 

lia9 (jl^fl Jj a5~^j.9_9 1^1 CUajI c^li It £tj lli JlJLaa-aU 


Blue Giants _X W . Baade _ \ 




r*\ jfS jJU 

jl £)\^ < 31 ^- 13 * Ij^* 2 *’ W I „P fi^Jfj* c5^ 4, ^ A i >3J 

. <Ai J_j^*^a OfcJ.ft>ti.x ^> | Ujj«u }1 a|£" I^j Li.SC.gS'" J Jij eOoj^fi* 

A5”"ljjj ^A a5”"vXwIj Li.So.gS^J L*.j 1 Ia j (jjLoiA Jo Ij ,J.jdlj9 ^jljJ 

<^4jl 4 ^<j^ ^ I-maJC.^ 5^ t O ^Ix-m^ •jy^j t *Sc ~><1 oiii CoLj ^ jA*a L.j jCL) 

^$1j ^^jaAa.&<A$ a5”*<Xo I Jo Ia.** 1 1 • Ou-t.*«A o jl Jo l tiL Lo ^jAJ Aa£> Joc-J Ij ^ J) 

jl vXkil^J^A J.—i jl Jo ^3^~3 aJjjjX"^1j.:>-Ij J-aIj ^ko>-(_£ I^ja^ I J ol«**>l 

• <^J Jj I ij^J^^jl \j3^ t j4js>w CUaIs (_£_jft> lis Jjk iS3J 

jU««i (^Igj LiXl<}5"j^c»lj3 ^Is J 3 o j I Jo 1 c^l^J U“ 3J (j^ljl (J.J 
(‘ > 3 ?J-j 9-3 <—-IaSCj j ^ j*^>- iCfUb aS^^X!^"* CUj Ij C^w«j Ijj j ^ ^ oj LflAiJ 1 jjj ,J^jw>*J 

. <Ai I o JolS*” 1 LiaS ji CU>" i^iXLj ^j£^j J ( 3 *~ M 3 3 i . '^■■*S '^gA jlS"( I^Iaj j jj 

^ikbAjij^- Ojj«ji l^p JoiIa A$o I ,JM«Aj 

a 5"*jjki Lo.k C-iojjJ tJoj.i*'^* £_.*>- j 3 <Jo ijlj AA^jIjA (jJL;>- 

. jj j Lu)^A(j U£«fj ^Jc5 A j /■ j^a*a 0 ^^ _^ii**> 
S^Ajj^ aS^C-o tg) lZ\?^ a $ ^3 dlj Pj>- Ij^I-IsIa Jj5>- (j 

_ o I ^a 1 ^^ O 3-•£*^- 6 5* l^i I j 1 (_ 5 ^-j j b u k~> Igj I 

iXj jli j 3 —'*‘3 j*k*Ajit (3 Li^^jS""jl^js^j c£jH a ; J 3 ('—^*3 a1<*-J>*<*<J I 

. (jkii*».ft> Vj Ia I jj>-3 (_j Igi j I 

j^jj,ji jl iSCoj^kj , ^ijj^i 45^1 q> 1 *oIaI 

_ O^J-a <J.«aj 1 —j a 1 >o 1 9 Ij « —«> oiJ.3 J C-o Ia Aj L>- iX«jj J 

Jo 1 e Jo.5*" I li»S J J CU?-1 _ja 5C> (_£ ji^iaj l^i LiSo.^5^ (_£j ♦<• • »t» • 

*oW?" ( 3 ^ 3»j c^-j! (Sj 3 ‘ Xt •♦♦<*♦ ♦ j^Ipca ^jo aLmjU 

. Co*jI I^^a ojl^^gS"" \ *»»***<**« Ixj ja5 ^aI^j efc 4 i-^ A^aj L>- Ij 

I u 

(_5^*i <(j<- A j O L Is>- 3 j j Uj La^J licji 

A«.*i) <3-4 aJ Ij tX*ijj^^-j 3 jPtj Aj Ij (J^ajJ (_^ Aj Ij t Jkl*j 

a5" cVJIj 1 ^a j^ jJ^S^^jIaI^a Jkx>-jl ^.r^A Ojj*3j l^i ^ jao 

Jj^l j>A (^IaoJj.jj J.1^L Al^ IJ JI (_J^I-i.A e j U~. jl Aa jJ^J <_jl aJup U jj 

4 ^-<’l'—® ® jliAi L jjicL*Jj aS^ j.j jlj jl^.s <S 3 j^~ ^i, O^jj 


Magellanic clouds „ \ 






(_5> l^S^J.^1^3 Cft** (-5^? <<5jl • «0~“^ ol^jU- 

OL> ( ^*&\ jS ^.uS" &■*.*£*> 4.j 1^ 4.5”*(_5' t ^ 3 

OlsLixS^l 4 — 5^>aa5”" ^-uaPc.® L.O ^ a ~‘S^ (j, x '~ 1 \ No ( J.5C’Oji . Oj {j, A 

oLo jl _J oL® 4.j " *0**>>1 4x9 j (J~*> 4.L>-^o-> 4.J ^3^ 

L*J ^ j\3 J3^> l-iSLgSL (jl^jll^» _)1 ^ j\j 

Ol$>o 1 jo ^IaoI (j^L^ aL (Jj.a5^1 

te*t*>3 c—f jbb <y o^r?* 'k~ J 4^to <tf" <y>^9 JU b bT 
J^r>Jl 6 y ®Jb ^1 y jbya>9 6l<yy jjo 4T^ 

?0 jk«jr JJukf^'^L-i oJ. a. 0,^.3 f JjLCpcJi.5^jLo.<1»JjUuj> 3 (j 
^v^*<w1 <LS“jy) jIaa*j kA^j> c 43"" f^**^** J>j3 £ ^ b 

^ 3^\ jl JJMy 3 *ijta 0JJ19C* ^*•2**' 3 c—y jbb 

? ^aaa*>I j ojbw^y j> f b c*-«j1y ^-Jfc1^£>» 

C-^aJ I V® j^IjaA 8<Ai;\j ,>_JaX>c.® Ca*j | ^iLo-® 4.5 'o^ ^a9 

Lvii» ojb 1 j^>- 4^>-1 ^a <sjy vJL ^jIaIaa oj.^»- 4 L 5 l 3 j.il.® yC> lg;>- 45”” 

. € ^^.aa® j^a£S iA^j Ij o Ail) 4x.0^j I (_£ 1 ijl(_£_Jj AiS" 

^yjub o^a^cx c~* t^^Cxjo Lad *r r . l\j i ^ jxJ (J.«a3 ji CUAaA^-j^ 

c>i^ c~—»l ^j.$L>.a # wUut*b 4>wfo ^atcmA J ^a ^ y$ f 

iS\a^jA a le=- ^^.Jk^ . / A,Aam1 <5ij y ^r.u 

<-ilj J^y J L=>- (iij L»3 j^«Ai \ jjiAoluXlAlttlj 4.1 -j^aj 1 JiJ-S" i_>^i 

, J^aaJJ Jk*l^>- ^_J-5 ,_ C<*j jf 4.i»Alj j Jp 

jl OyL> - r A -“ ) I* 1 ^/y)_ J.3 ctlj c5^i LlaS 

ji \j jij^ 3 >' (j**; 3 o 3j*\ <j>\ j** 

• ^^cs -0 ^^3 ^***3 C?z*T l$* crty J*jr* 

dS ^CwiJ ^J^ij^ A j ^333*. (__ 5 '*' xaA 4.5”Lib £~ m> J$3 

4jj.laj <S~2km3 (j I j\ 4.*.JliaA>li ia.a9 4.SCL ^»a15" O^ 

— CjIaajLea 4,L*j c^i ^A:(_£ Joij 4aJ (Jj W 5 *" 0 -^^ j ^j.2kj.a 4,1.a^.a> JjIj 

,^a39 j$ . ,J.5>- 4jJ y 



r\\ 




aS'caaI® 1 . ^^ja5Cj jl AjIj 1 j cL_I^ci 1 ^ 3 ^ 3 ^ aS^jAo 

JO JL»j l_ j (_5 /S "* ,a ^tiaei l_J i_9Aj?c-a (_£ l^<yPe>- _}_jA~..« (_£ lft> LaAj C-j»»! !b 3 ^ j-A 

Lo5 ^ 3 ) 35 £j> I jjw oM-a*"! • (£X J^£j <Aaa 5^ •>3 < ^'’ t ' 0 ^ j ^ c5^-<»9 

^Jplj jl aImjIs 4 S"^>Ia.wI ,}Ia*.j ,}_J A^a ^UbL^li J 5 aS""Om»>! j^jlji 

jj 1 j <\xS~ ^a a.1ac> U 1 jj a*5^ a) I o iXjS '! o*s'-l_j.i dh 

. 0 ! j I Juj j L {£ lft> l«a9 

oA^C-^.j Aaj^Ij oAj.5^1 j j 3 J till (JJ^Pcaj Ia-IIiI l* 

.}I Aju C»*>'l ^—9 ^ clisol a1a»m.o jJ._> (^i iS“ i ^A MtL> C—*lgj 

, Aj jl;> l* jl i_a!x£>c.a (_£ Lfi> a1*o Is aS^Ij <jj,}__ jAa-o (S W J 

jIwUU a 5^ C*-)l < 0 ^\Jl%S 3 oAa.A:>cj jja;>cj ,Jj l*> Ja3 il J ijf jlo.^ ^jl 

J?y t> A J Jf ^ f 4JL?i$ ^-aCa j( jxaT (£jl>- ij i&^iijc^r 
*5JUbMjcLsc3f c*UA43l£3oj^^if^ juT^a 

c—il o A.& Lix J>i Uaxj 1 ^o \j a5^ 0^>" 1*j 0 lij y> L>- A> L 

(^=*aj 11X0 ) ^-6-J j)^I,o Cf~iJ3^ ^ y^-A.AiS' y.M? 1 _j9.53 A^ej aS^^Is 3 -LtaS 3 

^IjA^aI Aj Ij 3 Jo I 9 _jo \j ^j I 3 .^ till i j^> ovAj^ _j CJ*u l^o 

—I X • • ^ ^' l-J (,j ,lJ ^3- , ^ J vOf iA.fl> li»>sj) iO 1*3 liijo a5^^a^iIj 

, j)jl->»< y^iJ |*-S j0 £y 1 jLo^iL CUi t* Ai ls*- 

Ifr 0^ 3 \ 53 ^ >ZA aIaaaAI l^j ol^=- {Iq* Ij a 5" _r^-0 ^I$li 

A_=-J^ ( 53 J jl I J J 3 Z yy L?!.^ ViSi^f J-«ly |4.5" Cmmaj UaS"^ 
^jo^a aL^a f t ‘S (aI-oU £~>"j A (j*^- c SiAcU) Igj I 

Uj^lU . cwl US^r -iij-j jia^ A>-^j> aS^CU»>I (j) I 

(_£ I A>ca*j <A^ Ij Aaa^ 1 ,i l^j 1 ^j*“4 (_ 5 a * ,j iA^ L •>—^^ l.ftA.« Lqj 

. C*ajI iaifr Aa9^^^ aS^ 

Aj L>-Aj<?(__J^SCaaAj Ij aS^^j tgJ ^a^Laj aS^J 5_>3 I 3l--o Aj Ij 

l>o _5 AxA^ib J 1 <j 0 * * 1 • ♦ • 1 • * * Aj IcAAi odo /ja»»^j 3 1—»J 

.AjIaaIIiIjj (J^-^ J a<A <Jlo) L iS"<^ k ~ s 3J5 Ijl-gi I 

A^AiiL ol I Aa I ^jIAj j^j I Aj^Ui) SijZjjjjy ^ Aj^Ji^gX^j j<j^ I 3 J 






j L I 


nx 


J 1*3 j Ia-j i tAC ^iX.w 1 X 1 3j{^ A O ^* j O i ^ (_£.}1 vXiu 

t .X^A^e-aj <Xil> C**j| O Jj) I vIU»»nXl J.1 lfi> &£\j lli jy v^«SCj 

mw) 4i JL-i 0^*^;-° 0 * • OiX_<° JX Vgi li^-gS^^^iXA-i^ j 4>-j^ 

^i \z o^Li 4 a 3 li ^)\aoa} ^fb J+Z’ a**£> dli^ i3-xp- Ji i»Ad) ^A.5" 

. Xj iXaI^P- 0x^> XJ^X^a «J.^Jx 

c*>-\ j*ai lyii iSj3j 4.SCiillr ^*aj jl^^xili xS^^aaai 

. XJiX^caIj li c— *>i .XjJ^caL* 0 W?" 3^-* 









^.liafl ejll 4Jb>3*-j! ) oW?“ CUo.^9 C«a£> j} & (_ 5 ^^<^ 1 j\ 

j^.2 t> C-**»ii_5,ii ^-“j® ^■^Ua<«jl lVj 3 ( jY L*» l» j} 

iS3Jj>. ij ^ > ^ j U^*?" 3 OL* 

^ ^ 3 ^ i l& 4 j L>o 3 j ift lj ji vX*» Lo i Cw Uil L 

•^-9”“ , (_5'°^''*‘*' x * c 3 a ‘®-^ vHjYj^^j £.> jl^l 4^eJ i i^J> o^.* CU*»r_j.> < IaI . CU~jI Kj.^ 1 $ 
L5^ ->■}*. CUomS C<^ I I ^AAW J,5 ^UJ^a) ^A*J ^T 3 aY CwJ i yj j 

4lA^i »*->l^>3 a5\£^^o 3 $ 3 j $^ <—>1 3 ^ UI 

. <Aj 1 Oj,*^ C—<1 

OljL ^1 <A5 ^ J l ^ ^ 

. OkO(_ 5lo3^cS^ ><> >^(_5* 1*94,^6x13 e l^jdo 3J(j*£j*> 

. (HaajI Le ^3 a, ®3 kiA U ^jJL3 Aj I K+tb j 

i_y>-_3 3> a ^?“ c53^"*3_?J 4^5 ""C—a j_>!<—Alax I i)_>3 Lol 

iIUa*>I o^5^ ^3 a -*3 .9 4*JiltiJ 


Admiral Byrd 




^jj 1 ^iicl C~*a~ 3 j_^Afc ^ 0^ Ut*J <^3J^ a jljji 

(j I jl (_j* Iaa&I^j Ij ^**> iS””<t ^iPt-J (j.A*j * 3 '——“'I JIp- _),> o^3 

Aap- I Jk^°" ^a-o.P' jl ^aJ^J Ia.?I ^Iiaj^j aS"caa<j I ^S^jb Aa-waJ Ij j* 1 CXa^xj 

A.I$CS (jjl ^Iaj ApcaaI /^>Ij J L$^_rt ®l J • ijl.5 

_^1a5^ j8> j3 3^^a Aa9 o jl «Aj 1 l-s^aPc* jjiflX-l j3 iS^^J jl j>- Ap-j,j aS^iJUajI 

J* £ cs-^*^ s'kj 4 rj^> C&\ Ot*j j* ^’iSj** 

,>( Iaj_^9 1 o^Ip-j^ 'oaO^au.Iaj I j 0^ L *-*“)(J/i-* 1 jcS ^ t4 '*"°(l^i^i3-'° ,c ’ 

j 1 lj Owl oJw AaP-|jo I jlSo ^ao <*A»Pt*o Aj .UCui O iSxx+i+£b o^>- 

. <XxS*(_£ _^1p- 0^"*“* J&0 0w olT ojJ j ©OkJ j 

iaii iAjIj 3_JJ^j- 0 VI* (J^”^- 5 J- 5 ^Ap-ji aS^Ic.( j*l ^ 

i^j.aa j* jl X*j till j I jIa-j j3 k<^^pj»_^LkS""*b*Ai £*£■ Ji 

J3 ^loJ . Jw( ap-^p \ A * ♦ Ij \ X • ♦ ^a_> ) I^^Iaj i—>ji Ap-jJkj 

<-Xa£O^A Juk^C-ij I ^^aAJj^$1aJ <Aa 0 _^p ^ Y j I ^jA,itkA> J kXAAwA^^C I jl j) ^jjkJ Ij 

. kXjwlj t_j|jkA C-5 Ip- _p jb®!^ Jo li 

kiw Ij Aa-mJ I 3 3 3 #_^|^«A CaajI AaaalJ | ^.pj ^jAAP- A^ Owl £HLaJ I _j 

t^jjj jl aS* ^aaa»A> ^jAA j ^»«:> jOkJ 0'-*-“’ i ^»»jl (.^IaLp- jA JJblw 

jA Ij £jxA j iS(S jSJ^. 3 vl^*-'I okXJ^j 03 fi i_j| Jla jAol^^^AAp- ^aA j 

0'^* J ^CaC- j-I jl aS ^AAA>.PtJ . vXi JJbl ^ ^AP- ki-y^lo <X*lp- ^1 ^P- 

j I^aaaj L ijkXi t 3"0- c ’ (jj I 45^kXft»>^AijLiL> iIIaajI OkXi jj.AA j i-V-oI p-^aa9^^J $ 

, kX^J \j OkX^> ^Jj.aI( <JLk>» ^_^Ia^aA JkAP" 

(j^AP- cUaJ jl ^9 AxJ Uaj> ^ J ^j-kA j AaaJ^) (_^I-Q^aaJ I 

aSIj Ip- Ij t XaaS^ ^a>J <_£JAA*) Iftxi^JkAj ^fi>lJoj iXaP-. J.aaJ_j ^aA>I ^p- (^JjkXC 

jl t^jljkAAkJ ijk^AA ( Jk> l Oi J 3 l |_^ (dCl<J kXlJ Ia sXi lj jAAJJ 9 ^j\i»A«l 

kXUiiU »vXjjj3 ^ e^Ajl ^p- j3 S>X>j\ 1> C*pL» 1 

l^- cJ ollA^C« lUjl dZx^ ^AS^j\k5 ^AiS^^a^aaA (_T*^A"'<A^‘°3 

. 4J iT ^j> OjkJoAP- CaajI OkXji CaP«—>_J 

j|kX*A>jl Caa*j| O^Ia& kXft^^jo (jliJ !__; ^j*aj ja£- ^jj^ lalj Jk> aS^^aC-Iaj 

jl & l (_j-‘" c j cjJkApeA (_^Lq^aaJ CAklf-l a5^^*_jj 3 ^^a> I^^I^^ASiA^A jIaa»o 

^jl ^jl < ^J'AO (Jlao 9 ji a5Cj_;^Lj , i^-“’ { _ 5 -“ Al9 l> ^psAjaj 


Robinson Deep _\ 



eu*oj| 1 <£yt \>- j 3 Ca**» 1 ^pei jdi el» Jpyz*.j.-~>s 

, iJ.jji.t.r <—>j~3 ^Lij jltXjli ^^jic dLo ^l^ejl y iOao^® 
vijjlj ^.i jo y*S I _jolj (^Ifc^auc O^-*-?" 

_ ji_ol J C-^-iolp- 01"* 3 ** y l (£oI-o.aa j 04.5^1 j (_5? j**' jl uVaa C*a»iI 

©jlkijl Cw>l oiAi W* I J0c£j; -s\ 

4i 4 ^ca.o 4.3el I o$y> til (3.-0 cJ l^i vLC a^>^a»a^- 

^.-^iXiS*" I j i Jl.frC.1 4PtAli L>j 1,3 ol\— ja I ^x (j I jO (_£ Jaa5""T JO 1 J 

-?;* J l *r ; ^ /s J^-O^ (Oj;-'**5">*^) <_/W"3 (cJ>i.3>*i^) 

JO 4_3^aJ (3'-^'“’ £.*£>- olX-Hi i lXaj «jJ l_3- 4$"”^y9 1 l-ol i i^am) 1 oO1 3^.0 l^*" 

1 tiiO-e ^ja 9 3^j^i»> <3 l jI*V<iaJ ©<Ai 3Ift I jaaS" I ^i 3i JiS^^ 

<£yj ji ^-©io (J^^aj 1_>- 4.5^j^hi l©.£> C-— 'J3 i <(j'-*-® l J _/-o> £ {_5 xX i 

fl jl (J 1 '1*3 1 0 Ia^-j 3 0 l*® J3 4 5”"(£jS*i ! ^1 ^ 3 I>0*j 

JO (j! jl liL^.- 65 J- 3 ^y ^JO tjljj'-j <3 1^0 l_> r tJl3 JJ OtV^i iXiill OyXSh 4,Is»-ltXjl 

• *j* j; 'iVc5i V-3f 

jIaaai! Oil*A> ©Jk_i ^_o.3>- Ig^AAJ J3^3*i ^J ll iS^^y ^,u< jllJlA/OJi 4*] liiAJ 

jf ^^Ami gU*Jb jjj£. \ jjbli? 4 .S^C-aaxj 1 of J £*~>l 4 a:>'Lj JUIj ^-o-g-o 

lii (^)^ lj 4.5^t>i^(jr°i^) • C5^ (J^ 

v_) 1 ~hJJ^a1a.q o Lpcaj j i3«aA*i.jfc_5 ^^L«.Vaj 6 till 4.5 ^Ca»jI ^i3j^Ia 9 C-*-wi ©iAZi 

3^L1a^ eli y*-^- ©Ia-i $ t 3> 

lj jA> & f ^SCaAJ li l_-l.laAl^.l I J I , ^iAa! JL»J (j^A.l.AA> y^Aj&MJ y iSmS 

Jt^eJ M*£ iS^I^C Jl J 0*5 K+iJ 

f 0*5 jTto o*5^J »->!Ju 


^.Jai JL»»3 ^<^^-~‘(J“\ 

y jJls \j 01 3i4.5^0Ijia 3 ^®jl y~^j* j£-Z> iSyjf 

. lAijli 05 ^^i3jl^S jIaa^i ^j\^"^\yA ^£s «3i li j 

JO 4^ j o lXa 1 ^aam.A> 4j 4i y>^->- j-i 1 -Qa 5^3 l 0^3^-“' cji^ 

Karelia, Finland_ \ 

Black iJills, South Dactitg _ X 





ru 


'*>■ I f jV_>I^. a_j >Aj!oi^j jfe*jOo ' OmO 0 I tjjuo I 

iJ> A Ji 0^5" i j^a j»A 45^lg£~~i5 C-a -1 jd 

W £- I.X*aA L> iX> I (_ 5 "* LS“*' 0 "^' ^ 

1 j o^a» j.n^ib l*>L »-*.a 

, Ou 1 4~a.X I v3^am^A 

'^3 lVAo L§£»<“>Ij »1 J j ' 5 [Jf'fa ^ (j A^AU^Ci 

\ \ X A = ^ ^^^LaNyI^ JL»o &j t£^*»o 1 ^3 ^a\j kX*A<£j 

<>*3i^-r> • :>>*■ ^?- ->U^3 J-e^j' cs^-iJ^ 

4.) Li ,> e jIaao 1_j tX^ij j^>- ^La* A.^ilj ^a^LaA OljU-w jji>\j^.o 

>JU:»- o jCa . ijj cAaI o' . >£*» OW*" C *«0 J 9 i jU^> islai jl 4^ ,5 *> 



■*.• LLXj lgi> ® J2> ^y> U* - i_aX^1> 


ll U jl Ji Ij ^S^^SCA \ jf^u^KJ Lj } Sj\jL-lI 

*^J U>o ^Ja9» o' ->W“i j'.9 ■> J* ->^i W^” 0^0* ' J> *5"Ia 

Georges _ Louis Leclerc, Comte de Buffon _ \ 




r\v 




*3$ ji € libo jh -9 t Ifcj Ca>-Lj 1<Ap- Jkl>- 

* 0 ' k ^o’) 0 ^-j>- 33 Jkj ojjd_Ji <Aaj l* i\o jf 

'c-ife* Jo 3* f-*f 1®J 1 i^^jAA iw 5 ^«-l-v 9 iXx~> JL*j lj Cm»*i 

>AAaAA( i £3 . 1 

oOua I ^ 1 *aj I J*^3»- 4 . 1 ^>-liX* O^'-V) 3 <A^ii^ 5 ’" aIa-^j Ja*9 

AaauIJL i^Ujl^l IamU l>y j It I lU*«>] ^oiAaAPCo I 

3 °-i J -rjU-llj l-VsA-^J^>- ^Ji J.J. jl® (_j L <»9 ^ L».r 4 . 5 ^^ 

_jj l_j i_^>- . C-M o^Oj^"^--* (SjJ-'*-* 

^jtTji^p-jl 3 ^-1J^; ( _^-“i^ 0 w^<jr* J*** x A 3^ 

1_)3-A •—'JCaC ^jaJ 3 OlAj , 5 ^-^ ^3 a -‘’ ;lAA O' ^ APCaAJ 3.5 3 ojO> Aa-m)^ 

3^*33 .jlojl v— *^3® 1 ^3^ ^3®f • ‘^’fj 4 a 9 L3~ j f3^ 1 

KaZ>J <Aa>- 03^*-* 3 O Jo J5 O J? *_a 1»9 33 ^a Ij .m) li»£-lj 038 0 J ^ .? 1 

4 .a^»- f uXj 1 (3 I ^gfl^A*ol i.^cO -0 J 5 3 AaS"- l—» I ik>-iXKZ>jy^-j I J^>j (_J j l^(_f Ub AaL^ 
1 j 3^ o 5 "^>-^*1 la* 4 .a 1 >- (j*^>- 0>^*'tJ;^-^>> ( _ 5 ^3^?- . (^N \ YJJcuM 
• O^i* 3 C«-»l J3IJ.IA (Jfj$ * 5 "^* 3^}^ * OTi^jf JA 

J* ^ c£j^' A - i ) (_s +C- 3 J oU dlj jl ^Jji ZjfijLA*j\ 

jf^*1*1 JL>ej Ca»>1 iJ^-i of <i)ji a 5 ^£-> L* 

(_s ^33 * J>\j 3 > cSj*> <S^.j c>«p L klb A^Jj) dl, L 3 

(__5* c 3J (^IaAaI^- Aj ^a ^3lid^A^Lo jgi»AA vX>-jl ^jAjf33^ CXj*j < 5 "" 

. O-sf -3 ^A^liJ j>^>- f^-kfji 

l«A*i <^j ^ 3 > oiX~> 33^1 f ' 3 lft> 4 AL>- 4 ^! ij’jS 

vAa^^JJ3 iA.A<i JJ—5»- a 5 ^Ij ^aIaPca! olJI a-a! 3 J^S"!j.aa> 3 4 .aaaSC^> 

f^ J i£$~+> 1^3 <£jj> OU (_5* a ^ 3 J dJj Ij l_il) 4 j^laj (3 1 f ^® I, -A*.j 

el^AAij 3“ 3 f ^ 3 a ^ Iaj ^ IaS** \ Y^^ J 1 a*j 3 ' I3m ij 3 09 


Immanuel Kant _ \ 
Plateau _ X 

Pierre Simon Marquis de Laplace _ Y 



J 1 tjfj**** J 5 3 4*}UaA 

4 ^Jl> JiaS^A^Is! j J.jV .5 ‘k-k<«?39(5^3^ 45 *"«Ja 1 .o ji '^> 3ft 5 ji 

. 3kXl*uJ 3A 1.0 3AJ t^_3^e-o ol y£->" JaA9 

^\J3jj-.S"”Ia ^] yft 3 ^~.jS£~> 1 O^ *—h 3*9 >a>j JImi 3 

C-o fe” vX^k3k) JkXS* 4*1 UaA ^ilij 4.1IP-3I ^3 ^_ 3 ** 3 * 45" JkA 1 33 ^Jk^ 

_ 3*C £> 1 33 4 JlP I jib It 45" Jo JJo ^oaaJ 3 JkX? j 1X9 ^ (j ll>- ^*o llXto ig>* S3 l> J 5 

3.5 3^3*1 45 " jIiJaa 'Jf 3^33 3^! x 5 " JkCo Co L> ^_3 \3 ^3* ^^aa 

C-s-l^Ao c?3^xo (5333 Cuktl ^5^! ^kA 3 ^ ^kwjfrjp 4ft^txA mlxXA 3I jIaaJ 

45^»i3J t^» J 3 0^ 3 ^ oXaa oXCoko^^j ekX*5"l 3J 4A3iaxA ^33! 3*0! 3'“ J ->-^ 

3 l J Vgj 1 45" JkCo k 4X^1^^ 3iU 0 IaA-wA 4ol>- (533*^ 

1 Jk^>- Jk jjjj&>- 3 1 4 $^^) kb 4 aL>- O33-0 (3^^ 3J . kX£o (^l*3^*** kp 1 k 

33**! 45 "jj>'j ( 51 a 4 a 1 ^- Jkli Ia < Jo loo ^sIj 4 Al^- t J.^li.j |^ 4 ») L 0 kX-^^A 

(5^®3>^j jtkX® (5333J 3 «do Jk^SCir (53^^*^ ^ij-*j 3I J33 (3* 

^aIa 3 <ji 3^3*1 (J?3=>- k 4^1lj lj ^LIaX ££*£>31X03^(3* tl^J 33^ (3^-“’ 

. J03IJU oVaA^ jJ.a^JLX ^I^oIa JkXj Ia 

4?ti I 0^3 0I3J J3-^ <j>J$ *•—•(3i^ ^ ^(_jA ^k 45(53AA lgI7 
0_3*5" 1 4>ti (3! (3X.ciCk.33k Jo«p ^ 9IV) ^5^-k^.Aj 3 1 J.aa^ 3 r^A 4ti>-U3 Jk *Z>jj>- 
338 fcX^3j3^- 3^ o^Ia I ^tc-1 CCkA-k**9 3 4 aCo!j3J3J oJjIa CU*ol O^l^-kJ 3^ o^Ia 
. JCo t oJk»J3 (^jljLkoo J^^^kki i _9 j.«a*j (3 I Jkk»3 ctii 3 sa 9 3 4 ^?ej 3 

J>j t3i^ 3 t _ 5 ^^ A (53^i^^-6'° l/* 9 ^ft> ^39 ^31! IaI 

Ol 3 Ia—j C-*t3-0 {_£3 l*»kA ^aC 3-j l> (_^-s> I 3^ (5J^° -t^^cA (_j lo.>- C-oO-kA>- 3^ 1 

J„wL 4X^13339 J.*w 335 cj ^>1 jjatl C*a —*9 O'33J (jt^ JS 3 335 

(J 3 r^ 4f^i3 ^j ^^3^ 3^3«^H C?l 4 -i3b <^3^ ctlj Jk-k.kC>33 ?cj (3X^*0 l> 

45Cil 

*?■ 1 3 LC 4IaA> 3 ^—«=r 4 ^C Ail *S*aJ** J ^ \XaL^CA3 (jl 

. Ok^Dl 33j J3-*" 33 «J^j 3^ OkAib ^XcL 3^ lXj L 3^1 ■ i 3 :> " 33^ * 
kji3_y> ^>3^3 «a I3 V3 c-o fe*4 a«p 39 oljJ li»A ^33 1 4$^i3«o ^a 3lXif- 

3^ ^ 3J Joi i_93iiAA3^3 i (5^“ oil I Co o J IaW Jk^A I ^r^'T U3?" 3 *CUa> I 4X^L 


Exposition du Systcme du Monde _N 
Clerk Maxwell _ X 



sSflU 


3 t (j l l\AA.iij I .i J} * _J '^j^l^AA?" ^£&IauA 

d*iZ cXj t» 4.2 J I . CU3 Ij J_jx3 3 J 3 * 3 JkO jZ ^a>- 1 £jb 33 ^lai i \ j^j-CLa 

J.1 U jliX^u.! ijj <£3 U^° j jl |*^ c 4.5^11*3 J* S* 1 j\ O^ 3 \ *Z 

iZ L>~-< | ^ ^y>- iZ£j —jJ 5 3 * oUj‘ t 33 J 3 o jZ ^jaaaj (_jl 

O^asI_)Iaac 1 j 1 JuiL 0_JJ ^I^^IIaO 1 o j Iaaj 33 * '^•^J 3 > ' Ij 

,j<.Aj el* Ij^5^11j jI^aJUo 0 j[l~i *Z>3> oiX^> jJl-a iZj I ,J,aJ*Aj 333 

*Z IlXaj oiAaAC ^jj i ^j*o . o«—»i 1—* J cil^-^5"” 3 1“*a** jjjZ 4.*»0 LflA 

(^j ^3 aji^l &°^ 3 i (^i ^ ° Jll-w o3^Z i§Cb*o I <Aa.w J 3 ^~ ^ ^S""^ La«» I |M-^- 

. Ca~»1 4.aM,} <XjJltj^>- ^ j>- 3 ©jljol 33^>-j3 
O^lSlM jl ol^^jj ^Z L(Jaj *Z < 4 pUu 5 ciXi cIa^- 1 4.j ^laj j3 IaI 

1 &Z vX^>»^9 3 233 [ fc*** 1 i ^ 3 i O 3 ^aaj^s ^aaIaj! 

1 <\>- jl ^.il«aj C-o jm3 4j>caaj J 33 oLc 4.J iZ Ia>» _)Ij i—J I j Iaa«» 

lXaa5*"c-*5 ' j9- (_$■! oiXt.llS',yZj3 ^ 5 *«a*j <S 3 J ^£**1 i£b*>l < _j>' ^ 5 3 *' CiX3> 

^ >Xaj LoJ ^A ^jj <Aaa*A Lo jtL> ^jlfl^ltAA (_ S 33 ^ 

*S'33^ ^j>Ji ^ j)l 1 iA>o ^i^PeA £~*? 3 ^il J3^^°~i 

Ol>(Aa t <\*.ZiJ 3 >- Ij _^i\^fs>lj oj^ 2 ~>$ J 3 =r ~ J* l — ^Zo^j 0 I J3 

!_j I ^ ^j lil. 1 j 33 cSj>- *Z3* j\Z jl (£ jJL 9 
oi jZ t^XeZ O^j—3 I i bOuaLS'^hI * > jlj- J j 1 X 0 4.j luxa 

jl (^li^^-lj js ^f^A i>- *Z^.) L>- Ij C) 3^~ . 

0j ji>.Ij ^ ^y_ 1 &Z ^ 3 => ~3 v_5^.*oj *Z 0^-Q^" 

Ia ~>3J f &Z^A*K »0 33*3 Oa-*1 sdil^.J.xA 3 o3jZ\'J) (jI^jIaaJ^aJ (_^L<»3^^ 

4.^a^, Ji 3 >3^3^ £^3jZ ^~,J 3 ^- jl J3j —*1 3 4 <J?3j^ 

OiAjIaI^CJ j^-\jL6 j 1 45cwl ^i*xA ^j 1 3 

lp- jJ^^jV 3 C-jfe" 4 '! w ^*i Csil C^Aj,.si»- js iZ < A.aa»^3 (^1 3 . CUajI 

^Iacij 4.ajo j 3 3 i Cam>1 033 * -IsaJca <3~a.Z> j 3 >- ^j {Sj^" t——I j J3 &Z.A) 1 jl 

T. C. Chamberlin _ \ 

F. R. Moulton _ X 
Sir JamesJeans _ V 



l V'T ♦ 

i ^a^j 1 i^-*-* C-j \moj 4j>-^j5 

yi A~y&jS t O^S”"<_>l:i:Ij I I j ^&.>-y£ 

otX-j AwiP-I a.5 ^a>c< 0 OU—»i Lo*w ! ^^3*- L Ju4> J^>" !_p 

l^l^jllS^ < _5«^ c ' Vgj Ia 5^ j.i 3 I ^ ^ ouXj 

^C*u*l oJkii 4.1^j^j oJo^l^j Ja~*^j \^£\ yjk».i .}\^£ • JLo *5" 

. <xi^* ^IaI>jI £)[> 

*3i (_5*“•*■■“' NX^XX = ) \ *\ £V J^fUj^ Jai® 

L> J 1 J tJ I jl*»l |J*Cij O J jj<UJ l_JJ jjJ loi l tj I ^> 

L~»Xj iS" JlIS^OoL Cwi —I dh «Ai v>j>- c£_> .3I £•«•:>- 

J SjS'£&j CU~»i 6i\Z> (J^^V_j CU>\S"4 a<^ ^jAi iS'lj ^j!^Ij.jI 

(^^Iaa-J £-.03 clil-OJ J-^olS jLji <Sj3**C) 1 

^3 ^a Igi I ^ia<o^aj ^_g|4 .a<o^3^laA (^) 1 ajJ 1 \j iS”">■—d1 a~* oB^aaO CI^Ia-o^-o^^)I 

. -5 j\^ , LJ~ , 3J 

C«<UAAJ *r j CaA^A>* I ^.AAA-O^y C j t^T^i^-5 4lSCi 

<^l^>- ot* G^ :> ‘^“' (_ 5 a 3'^ 1 GL^aS vjLx 

Ia«.a-^> ^Ia ^j*olXc- S Iaj L*> . tXiloli oiXaaC_jaa.*j 

Ou. Z»J^>- (^jL*.A^-l—< j} o"^ 1 Cjt^ J t^)i«.A>‘L*> J3 S\ J ^aaS"” _J> C«iJ 

^U»ej l^-»lA^>jj,-i-*j Ia«.aaI> <_£ lA 4 j Jj3>ej . 0 jj 1,5^A 4.4).* j 

(J ^ At w S^ 1 jl C*^l OlXul ^A-ft j JU C «w i Ov>«»l a<X~* 

J>1 C » 4j 3^ ^ JL~* tfUjlf 

*.vij *}?’} Cj~ a J iS3j ^ (0^5 jl j 0>*i 

f|jT'J^>-l c?li| ii^^^The Birth and Death of the sun, 1940 _ \ 

• e^d 01A-w &uoJ>-ji (_5 *^ ^>Iaj 

cirUT Biography of the Earth, 1941 _ X 

- 1 1 atAy^i ( ^*-’ v Iaj 

C. Weizsaker _ T 
<^S J> Cjjya* eu^l ,yz A J<Sjjj} c*^—*5 —. X 

J3 1J J J A^. | ASCj I L 45"iAi 13 ^A 4-0.A LI • Zj 1 J) 2>^>~ J t —’ l J3 

J Ot "“-J ° ^ T^ 0 " 1 5w.*«j 4j O" 1 ! J5 i5"^.3 1 Aa* O—' 1 415 ^S "^ 

. o^ I j» 5 " 




j^S jjlt 


o^Iaaj _aJ C.-aO j5 ^-*A.ax <3;^ 3 ^"'' i C)^>~ 

5^>-^ j 1 Jki.«o ^ftp Oo \y> $ lAxii J^~ JJ \&>j\^ ^—j I <v5"<AAA.Hilk>.o ^x 

Ju> I (_).•<>.■*••> 0 1 ^*jIxaj »jl*j J2 ^ 3^^ A V - J '1*3 llax Lol.Jo 

oj _j!j.a> I tS' J^*- J.aaax ! j J 1-^c/* 1"*'“' ° ^l- 4 -***^ {J 

5j^55^-^ lx> <Aa.Hi C) Ix.a>- Iaj j5 I jltX^o j5 J,9lYjolj _J C—ol 

^ ^9 jj oIpcaj j! ^jHaj li ^Vj.*-oJSt> jl 1 &Jj<o . Jk.Hi l J jj«aJ L>- C)jj^*> 

l>- ^“^aIa J.aHjj^S'- ciiiAj JlaSwHHj J1 ^x jl Jj* Cao.au9 ^5""i\.Hi ^^JIax J*i 

oJJj ^l?o 1 Jk*JHij^s>- ^)j>- 1.} tlAx-J^l" 1 oj\i JJ 4_S^^^Jai oUUax j^ft> . CxajI 

^a9j (_jlfi>4.> j><i> ^£>j) (jU-d o^pJ j ^lc-1 J^>cj ^ jJk^H/^j (_$lft> l> I 

o JkAAki j i_JL>-jIaauJ 4^eaaj L o«J.x I <_}-■«■■*■* 0 I ^:>t Jaaj CAX~»*«.3jl 1 x 0 i_AaJp l) 

^Upjw j *&jxjf wiwj^^jBy>joj^ ioiis aTc-I 

ploJ Lj yij> J oOw J^CsJ JUjf.3 jU^L; jJ 4i~ 

.c«Jy^U j jlwtiuj Cw^f^Jl&J 0-3-M*^ Of 

, J.H) L) 4.} j^^aj Jo J^aj 0 £*3 1 Lo>A^>" Lw 4.5^j-kii 

M*tr o^~ v£Ua$ 45"*C*Aki! oJH> ^l.*.x j^^xl *_J^Ij<j 

■Ja—ijax cujaic-j Caaj! ej> ^ l^j 1 J j Iaaaj i,*'- ,», < 

j._Ia ( \ (.»* i. ♦♦!»♦♦ ) ^jIaLa cs^i A j£! J * 3 ^>- jj Ol 

^a9j oJ>Ia)I (J^9 cJ,a5^1^j c-J>Ia ^>1 4^<AaJ J^j a J CaaaL<i9 i_a*.^1-® 

. JkH) li JkAAkPJ^.^- _5V oUa ^>>3^ 
(j l OIajI C-iaoI ^Ja9_J JIIj O^La-O 1 4,$IaJ 1 L 

—J3^ ^tS J$> i ^~ > I (J-;i 0^'*'! JJ.Akii j\Z.^i^^3 i^£,\laA js 

(£j$* kj LkJ libJkAO lx l^J ^ZL+iAS 4.J i_3_J3 jl Jji AJ J '^~ > J < ^C A toJ CaaaI^ 

o$ lx £j.i_ 1 j5 <£ 1 4>ia5^ j4x ,J.j IS j 1 kXA-ao J-aS^^x ^JL> jj^9 05 lx i jj} Ux 

^jlvJL>ex Lo.j « Ol^JI xa«» ^jaj 1 —^J.P- J?^la>- J) 1 OkXHi .J* >Jk^- 

|*Aflsji ls^ jix jj ^Aa9^ oJiaS^I o^lx 1 CAjalii jl 4,5^JJb^^x 

^^aJlA Jo U _J) JHiajI (j) j j«J.aJ (j 1 ©J.Afii^ (^.a^CaHj ^_i.A» 1 J^aS^^x Caj li _j*i 

j^xj i—alx^cx ^1 ^x jl 4.5 ^<_JjIaC dl^^f ol j5 C5&^a.>-j5 . JkH>lo ^St> 

B. Stromgren _ \ 

M. Schwartzschild _ X 
o jSC-- 1 _ V 




f I j' iXi 1 o ^-^0^5" jJ 

. \j o^j\>*~> ^aJ ^a9 J 6 ^ U jTa oji til jl 

CUa^^j I^-o jL^SCj^ ^J iSjJ'-* Oj?" 

Jo jA C-aj1 oJoo I C*AjJo(jL$£>" oLo^f ^lo,I^-l*jjl aS""<_£Jo <a>- olt>U>l aT 

j I tXsJh jy>~ <£ 'j 15 ** Ad lai j Ifr I JJ ^ C»a*2> j_> . C-a~j ' O^Vj Cio \jT Aa<«p ^d 

O f Ji C***»f Jaa9 CIaaaJ I ©ijj jJ»^-i*A.O (Jjlo^Lo 

(j^sxj otoJ^Cw i5f ji o^y { ^“{>’ { y£L+.~j t*Slfc>j-^aJxJi OjLc 45” 

r^V ^UjlTjl OjLc aS^^Iaaaj , i«Uib 4xJ j j^o £ ul jt» » * j Iji> 
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^Iao 1 ,J.a«IaavjJ Ca*» Ij ti^i3 Sj'jjy 1 * 4 . 5 ""(^ 4 aAai 

jIa^J 0 ^^ 3 ^*-" J ^.J I 4 -^ 3 ^" Lol • J^-i‘^‘ 3 ^ ^0 ^ 3 ^i 33 ^"* CaA> IaA Aj.AAM.ft 

AaaS^^A jaaJ 4 . 1 i>-^JO | iS' I J I^jIaaaI^J I33J ^-#3 3 Jj*. ^AAA.fttii^-35^ 

J^IajjI l^j t £3^^ Ij t 4 ,i 3J 3^"S 4 La^aaa 3 4 j =»33 Aa^Ij^a ( AaAaJ V^>3A 3 $^9 

33J3^ 4 ^»tA.Ai 3^ 3 1 O3I^>- 4 j^j^ 3I 0^3 cu^a^Ij . 0^333 ij 3 

4 olAAAi(_^lft 4 .J j .7 jS'S 4 .j ^ l>-3 Ai Aft. 1 35^ 4 aaj^ (3>li.>-3i 3 IaAA^J f L r l 6i \ 
Oljt.JUaAi (jf*^3 aj3 ^aa^3 (_$ 1 fto^3 1 (jA-xj_ . Ai AaA 

. .53J Aift>l3>- 3!^ (_ 5 a 3 ^ 

3AAJ 3 (3)A-Li il \^-^3 3 o^^i .5 ^ 5^^^.5 A.^"3> L 4 .a^ 1 i 

13^3^- LaS>- Ojj^ Ca>"3aj 4 ^,ft 033;^) Lj C)\.^ 3II.A4 t j 3 (_J^^aaaJ 

3 i j)_Aj^»j O33AO 1aas>3^aj 3 pialjo 33«ao 4 JL,AAxft> Ai \ sAa) Ia^ 3 t_j^.A^IAJJ 
^3>-3^ 3 3'°.t (^ 1^333 ^3 3 ^ ^ 3 ^*° 3 ^ 1 ^ 

(>33 ^' l -o J ^3>-^»33. 0 U 3 » 3 j ^aj li /oiU r 


AJ fJ/'yA , 03 -ji (j I Ca>3AJOJ ^ 3 ^ 


Ai 


4 j 

33 > 

« 


• ^ 3 ; > 'l^'* 3 '^ 



crhj *' 




1-g.i ! 4.5" 1 J 3 _J ^ 5 1 ^ J _J ^ f I $ 0 j ll—' 4j £j.s 1 

(^IaJooI (y> 1 ^ ^ oiXaA lj S r Ul^i _j Ia 1 ^IpcAj 1 5 ^Ijoo 

Cjy^A J5 . <X) jb>~i ^ ^ ^ } ^3 :> ~ CjlS* ^0^^* jl 

4a.wIjo (_£;>l)j (j jAllaj !•■> ^ ^ 45"(_£l o jIaaj j_jj J.AP- 

Lo-Ia-a (j) I ^la-» _>- 4_ z>- J5 J 53~‘<y* _ja-> 1^.9 1 j jIj ^1 J^AiXa? Jap- Oa ~>1 

lj 5 3 • oUJ l,j^9 

C~C^.«»o IaojIaai 1 A.S^i otX£bl^.x lXaa5^4.a) Ua>o i_ AaJs> L Igj I jy> 

ljIaajIj 4j ^aC^a> ^—*. W* ^ (_£=>-jU>- —j 3 J.aa 5"^.» 0^"* fJ^AAkJ 

j^o lzL9 1 J^j l j,9 l ijt ^ (3^-5 • ‘^'*^(3'® ^ Jk '° -^^"Ail ^aa^aS^jI J^A 

J^aJ 4j l iljo 1 ojIaaJ JaaJj ^ld Jpcj 4$Cj I _^1 ^.j O-ol 

^l-o 13 ^J_jl j!<A.a*.j (_J I OI 3-*' 6 b cXaLS^^AI \J^ 1 > JIaj tilj Iaj ^jS>S j Jjf^ 

^ y^3j.A (jJ j) V^Is^Ia^ ^!o (^Iag^IaaJ ^aaJU 4$1j I J ls»- 

L*l o^IaaJ 4p-_).i 4 ^a> 1 L> . ^ 

__;lptftj l £ ojIa-j y>- j I ^A-o-mS . Jo ^v^aa?- {j) I i_j0 1_^>"4.5^Caa»>aj 

Ca5^ jS~ ^aJ 4,AaJ^J Ji 

Ji 3 ^*^ 4.aa^^aj (_jjl^i_sliJ tilj ^ uuJ Ij ^ 

Jt*«3jl Ij o^IaaJ 3^>- 1 Ji Cl^l jaa*j ii> l>-1 CaaJ i I 1 

jl Jo 1 4 a-o IJj_3-« tilj j3 iaA9 (3 _^a^ Ij 3 J^Iaa^A ^*ia9 ^aC- ^1-aS- j^-aA Jo.a5^ 

(j*\3 (N^\A4^jj^I ^»Iaj ‘ J,j bcftj I j 1 ojllw 

vll>jl^>* 4 ^-jAj -i?^j Cl^lc^lisl iS' JaajI ^yx 9 lj ^jJol» I I ^.A iii ^A ^SL.C- 
. 3^•o-^’ d i J 4 ^Iaj I jl (j~-° o^>IaaJ 

CjltjAj?! _J"‘“'(_5' fl 0 ^ Ij 4 ^33* 3’ _J."'® A-S^^f Iao jIaaJ \ jl 

I . J J} I Ca—jiXj (j)l^j^x ojIaaj i ^ S>- £ y>- jL>eA> 1 A^caa) ojlijj ^JjaAaJ J 

o>Aj i^A^>Aj jIa$ 2 ) O 3 ® J-aP- ^1 yf o I^aaO^ (_jIa j\^ji> 1 

Nova _ \ 

. jJ r^A 1*1 ^^j j 1 jjij^>lj 1 _5 ^j ^^'Supcr Nova_ X 

Nova explosions _ V 
Nova Aurigaei9i8 _ f 



ri\ 


Ji S i JU 


^3 £393 3L La ^ 3 ^ J 3 « l*l 33 > 9 3 L*a )1 &J J 3 ^ JD 

3 bt Aa I L 4 rCl —j I (3 1 ^3 1 3I 3 a.>- CUaJ 15 lfi> 1 3 y ^3 3*j9 11 ^ I3J iS" j 3J 

£.LLa 1 £j*jJ>- £._ 9 3* Ji * 5 " \sj ^3 ,C 1 —a 1 ol^o.* 1 (_£t 9 

ol ^x—ojjl 45 "bl— j 1(^33J ^>l.oa \j(_/’l-. 9 t J.J Is 3 ,-J^.a ^>3^ >, <^^ c '^ 3 sca A.S'^xS 3 ^3-**'^-* 
^^S^iXwsj \ OYX JL~a 4 ft> 1 j .3 A. 5 ^ (_^lo jIa*j . *—« -S'\ jS' 

\ ♦ o£ Jl—a L 1 ,53a 333 ia^3_^.> 3 

(^33 L c£ lfi> 4 a 3.0a t Ul C«o 9 La ^ < . a 5 '~3$^fi> 3 a La 3 * 4 ) i Cu) 3 o 3 fi>Ll--o 
i^Lut^gS"(_ 5 -*-*- > ‘ l-®i —1 ^ 5 "o l^b*o(^l*t 1 331 J >9 ^ 3 ^( 3 J ^j^ 

• ^J3(c ,a jLoUio « L> 

33b** ^3 \ A A 0 J l —»j o 1 -c.^L^ j 3 1 l 33^ _^> 3 >»i 9 ^*a— pcj 

33a 3 4 jl^A 3 <_^3 3 a C^»a 19 4 a 3 OLuSL^jS^ 

» 4 ii ( 3 blAL^ 5\3 1 J .9 45 "" ^3 J .9 Lfi> t I33J 9 ^al^a 31 ^ J -^‘i > OI 

3 co^* iSsj Oj^i j ^.a<m1I L ^-.Lt (_£ Ia> 3 L^cAa l ^a l 4 &I ^3>"3 la • Cl—•>! o 31 j 
^a 1 ^— It 3 Cl— j! (_^L^a 9 ^.£—3 j*?-l Lj 3,9 Lga I ^jo I j>- 4 *J Lb* 

4 _^33933 ^J> L 5 " ^ja. 1^^3 45 ”"c 1 —j!^« ^Sba 33 » 3 L jl 9 1^)333* 1 3 Lgl 9 ^—Aa 
^a lfi> « l 33 ^J 3 ^ 9 ^-olt 3 ( 3 ^ 9 ^ 4 aJ Ua^a j*S$ '^ i ^^.^s‘ L^jb**'! 4 -* 3^*3 L 
, 3 ll —3 3 aa 5 "^* 33^L l^*S^ 1 ^S^A-sil^CX l^fi) l^A>J^ 3^ 

>A^iA 3;3 L—*a 33J l3^Li3»-1 ^ 3^ai/0 (_^lib 1 33a 3 lfi>l 33a ^a 3^J3li»caia l3^4$Lla I L 

^3^ ^ ^ ^.^a \iSL3 \Xx) Lo.fi> i 3 33 Cl— jI 33^—a 

3l3.fi* (_jUaa-jL) 333-* 3 ^ 3 a 3 ^> O 1 ( 3 ^ 13 ^" -5 ^js 

133a i33-® 3^ ^-^"33 _ La Lo.fi> . Ju ^Z>^J 3 o^3^.a 4 a 1—* 4 L A *J3a (33a 

4 j>.—> 3a C 3 ta jLA dla 45^^33)^* i_^>-3* j*fi> Ul 33a ^,a3—1 3Ljcfial ^Ia^" 

CUa—. a i 3 Lofi>3 1 Cl— j! 3a^ 3Jja 1 33a ^.a 3^J^^3»-^3^3s^.a 3 iS^^a I3I3A* CUa— a l* 1 3 a L 
3^(3^ 3-' ^i3^f La ! 33J 3l^taa I3I 3-° b"3 lS^CUfi^.fifi»-3i . Ifi. 1 33a ^>33^3^ 

3l?eAa I3I 45^^3iS^^Lfco 5 <f> 1*1 3PC* « S 13^1^1-439 3^ fiSCia ! la j^-lj^* 


Great Andromede Nebula _ \ 
Beade _ X 
Zwicky _ X 





« Ij jli*Aj 1 (Jpcaj b iAaj I I _J_y.j _j.j _JaJ 

'-’J^ N « tSj> \ » I ^5^ o- w j 1 ^ ^l*uA o 1 ^-*> J Li .a 

0 ^> Ia j 1^4>>5xa1 0*^1 OiX^f oAo \ ♦ o£jLw j* J^c* $ Owl 

j-y jmx> \y £>-r j) Ju loi^J OlX~> ,J>«3 Ip- l^J _ji ^aJ I jlpcAJ 1 l^jO *r 

• (AS jL.^ y^A jl £jb»- 

—\ • d£ jUwj A r ) ^j*$•* (^->1 js 

jUiiljl ^ aS^CUaJ 1 CU*o_^.S I ^9 ^CU*j1 o iAU CUaj okAAl,C»A (jl^jlAW 

•rdC; :>-^>- <_£^j I J ia^>j CUAaAP- j} . C~~>\ ©Ji_j Ia (^Ip- J-* oj^-' flu5^U^ 

{_jl»4j^J c^ t O'jAJ J} fj‘ t &\J-^tS 3 JJ^ A^CU-ull OkAU) jAaSs^J ^.a^aajo j Ia.~o j^p-J 

. O^.S _?1__j9 {j£-a.~> j b»u.j <iA^.a*j 

_J lit I _jy ^.~> j Ipcaj l y^S ^a-j 4_^CU->i ij I iAj^a olxj I 4 aA> 

(_fI^J axaiO 4j 1j_j J> Cwl ^ _£■**■• (-£l*>^ 3JA 

• Cij^jSjj> ^IglA^i 4 j 

*x>\, $ Ul_jy « ^Ci^ tJ tSj/+> * <i/A 6°^. 

. l 4* jC*J I ^ P~ £~i _J ^j<»Li.Aj| cult f^Ji.+vS' 

^l.i l^^A.Ia£ j Iaa»j iUi> jIaCCUj 4,5^<-A~> j^a ^Izaj ^1.~.a ^.a! 

J5 aS^^C 1 i jIa^j ^ _J”* j ^ jjb"^ Jkil* v_i ^ V^J vJlp-ji a jL.ajaS'^aS _J_5 

*J3^ ® ^ b* J . CUajI 0 J IaaJ ^ ^>- C)5ji J^IxaA ^Jkla5 4.1 aaJJ JaaaiA Oi 

(_jI<jIa J^lXjIji^A J o J IaaJ ^ ^ 1 * 6i/ 

o jIaaj ji A.S^^^^)1 4.j Ia° jlA<-i^tlaA^4.S^ 

IaI . iAaS"^a j**jj J 1 *a«j ojLa CaJ L> $ {j? O ^ _>-t-?" U_y^[__5 A ^a] 

(Aa)^J I J5 ^*Iaj ojIaaJ OjJ^A »jAp-i A.$1 aao.Aj 

J AJ (^AAAij llj t5 j"^j 1 J O'J 1 "’ (J-AaAaA Aj J.lS' ^A gjjZ jl^li ojll^J _5 

1^ Ojl-<^Al o^U U;>>; j^5"^aa-j Lai ■ Oi Ai^-t 3 £-~*-~> 

O J_a.AO (_Ck\A^J ^1 a3>- o j L. ^llAui yS^ ^>A jl Ojl ^P- J IaaJ i cifb,i^A 

A^CUajI e<UUi y<.APtJ ^Aaa . ^" J (_3 >0 ^S<u ^ 4AAu.it 1 _jIaa»o IaAj 1 JaC- 

Crab Nebula _ \ 
Subatomic energy _ X 



nr 


It 


j 1 ia£..c Ai l-c j ^ Ijtlj l_ ) Cft<-“jl ^ jV JL j)^. aLo eo j 1 fjj“-^ i 

ftl j l> £tA.Ix .iaCo 1 J—-o-t J^jI (_J j* j* 

C-xa.*3 J3 jl5""j Ls 3 Clijl j>- &*>- ji 0'-*-“' O^j^L ^L; ij l-e_jlsr(_£ jZ3h*.s jL.a,o 

AIaS^A.^ I j 1 ,3 ^.5" <->£> li-lS^ 1 j ^jo IaaJ 1 J.a.£ 3 1 i-V-wOift I^^-ojIIaj^I^L 

Jo <Aaj 3 IaA.) 1 }t*C ijft_j^L aj el_j l-gA.) 4,5 L A.a 9 ^3 KS*.^j.) ift-ift 

ft_o.g.C.x Ll^i^o Oaj^ Iftl3^0 J^x Jft I JCo lx £_j j ij-L j> 1 

^ ^ ^JJJao IxjlS' <V.5 "iCaaJ <j) 1 ft^-ij^jX 

(_jl^-o j _?fljVlx . L- jj I j> 1 L - ^-u—ijoI^Iaao 

^ja*j ^jaJ CaaaaJ (J) L.$J IaA.,1 1 J-o-C ft j.^.js.S'&.J.: ^x;> jLLx ii.J.>- J o^IaaJ c ft 1-6 

(>;*?- OLcljCs U. :i 3 J -Ji_5'*‘- ? ^ 9 f—' fc j-?-> ClAixjft _5 

3^ <S J3* } O^loii-^ ^jL" l-OJj.ji.xjl (_£^.J 


ft^jS^^jA.O.S^^ft J L> \Xm3 Ij 


Uks o__jIaaJ o lx (Jlft^j _^<ft.SL>- _jft 4-S^iift J^jj-oj) LiJ 

Oft l^J 1 (Jjl^Ai k\j L J J; 1 O jl 4^>-Jft ^ 


L J oil ®C.5 ^^j.aa.C ^aSJ® j^/'jll-x.ft^ l —■* 1-iS*"J ^j 1 <_i) ^x l^jip-l 

< Ift ' (T^aj j.; ^.J i (^Iftcft^j Ja$Cc.j Co l^J ^npej j_j^9 3 Ja] ft Jkj 1 c ft 1 ft 

jl J,-i«3A) 4.j Iw->IaS” J^j 1 j*AAft (_\ a»9 4,5^C^-aj1 ^a> j 1 ,r Cl ^ J 3 0 1 

J^J^jAAajIaX 0 1 aS^^^Cj^-O ^-£>1^ ^i) j)^JUi) . ^*J 1 o3^j5^C-A»C-£> 1 

^ia^j IaAJ 1 JU^ o \fj lll-^ 3 l-^ 3 1 JUlll c^I^j cc^l J.olft 

^ft lft^.AJ ^j.J ijiV^X o^^C-AJ ACiaCiJj 1 JJi aS^^aIj.^-) (j 1 -o.^.J 4.SCj 1 (J-aJ lij ( 1 

3 C-J 1 ^g-0 J5^.3 «-^j j) y Ij ! 4 .$Caj 1 iXj l.' 0 ^^ (^9 !■> • {J?* ojIaaJ f^lojl 

IaAJ 1 _)*& j5 ojIaaJ C)3J5J5 ol ^1 «-Xaj Ij 1 ii.J I ^>3 => ~3 i 1 

? ^31 ii.ftl^j^ ^ 9 ^fjliijlj iC->a*j! 

Cli__) IaV C-aJ Ij 4,aa*.1c ^x__jj\x Ift l^aJ (J) Jiaj jaIajIj <Aj .^Jl aA‘ 1 3 

J W ; I 0%1*a^ca ^ ^ ^-dj'ji' f 1 |7 -o ^ 1 j ^ 1 j?1 4aavA‘ 1 I I 




1 lIj ^ . Oj j 1 \ ^ I cS 


JS 


j L^*J iSj j } ^ '■> J** wl^ I j^3 J.aS^ I Ltlj 1^ jft jj-.ll 

. ^^50 1 jL; 0 j-v-: j u^jr-“^ jl^xSCj>-^i''sC —j 1 6 V 'S Neutrino _ \ 



^A*~.gj 1 j 4,AAt»ft> $ Jki JS L 4,1-u.it j} O Ij 3 3~ J (^$ A ^jl 3 ” ^l^j 

4a**»a> ^j 1 . i xlS" ^a J.—j lXaj cu~i! ^.*.71 (j)j_jjjL*jt a.5 "{£^J^->_5 

Cj J j-a^U 1 31 J^‘(^ A oIaJiAjuj iXaS^^a I j.j^AAJt.oC-JJk.o Jaa 9 (_f jIiXj Ij Ij c-u».j ®jl> 
^->jl a*j i l &j (S j^O <_£ja tj>y> C-aP-Io-o Ji \j 

4 


r?f - 




*»N 



^j^SC-17 aj ^*7..* i!fjy>>l ^71 aXamA Urea 

i_5^ J^iyy cf.}_? t 4p'^lj _}1 >-Xj<.j 

(\U - • ^J—^(_s® t> tX i'^?' cS^ij^ Jji><*aj jStiA J jl*l 

iX-^Ij (_f j jlaj Lofl> ^ajj i \Xi>lj ,}lj j OjI^P- j.> j ^j<5 j-^jpc-e (jjj I 

jiA.S^<^l 4.J L« jfe"« '-Xa^.S^ I ^7_J IaA) 1 JIp-jJ} 4.5^C»a*> 1 ^jlfiJ oj!a~j 45" 

^Ip-IjJI ^Iju ^Iaa> , CU-j 1 i_9j.^^> j U-^j $ t_fti.7^Aj ji jj 4 .pcaaj 

<i5^jl \ ♦ ♦ Jil r.A I 1 4a*»»S> <xi, aaJ l^j J ^a £11 ^.aP-I-) ^Ijl 

Jl 0J-£— lJJ A Jl • \s A y-ijij* 4 i 1® J& Ij 4 a7 Ij Ji fj £Jl 

^b> Iaj <^I_jj ^jV OiX^_j i Ojl co^>£^® J- - ^ 5 l**" 45 "(_Jj1uXjLIj ^«3aC- a51a7 j$* o 
e^Lojl 4 a.j lj ji J^J^ jl N ^ sJ^la-A Ij 4.aJ Ij j.£> j^uXjilj i L ^ j) I 

ljZ>^ a <_a1j j«p- 1 CJj^'O Jl 4T <Xj U jfe” jljm-o ' IJj^j/* (j)!*® jl o j Ia~j 

Oj^«j <XAa93 £*aj J C*a».aj OsXa ji ^ToT ^A?t) J _J^3 <x5"0**JI i Ij j jJ^Aj I 

o J A J* -^1 £-—.■*••—> ^^j" 1 4 S^|»-*aj^ai >_-aj^j7 

^a^cj J3j9 $ jja iAaajIaajIj J Ip- ji aS^^j lit ojIa*j ^ J 1a***j 

• kA *“-><_5® °{jjl Jl 3 j' 1 — Cj^3J C.; Iji 

jaj ^J jj j £<Sm3 jJ 1 j^J 4TI lij Ia> jl^ j I J.Ax<Aa^>-^A 4$^^ jj 4p- jaai iX> L Ia>1 



r* 


c ju 


3j$ ^t' A t s'* 2 4j>.) lJa«o $^jS '<yl 

(j\ Ja^9 jm>\s>- J L>- iS"^+.*~Ai CU—) 1 A>- 1 ja ^iA^.x/0 ^^liy 

. _>!,> yy5"" 0~* 3^'3 °jX> J 2 

liboy ll—)^*isC j 1*—o ^;>-y ^-' > ‘ C*.**-9 4,5 "*^i lfi>o^ aj aS~ 2 j^Si ^j-*'sj>- iAj L 
4.j i jyo 4.1*—)yj l^i I ^J.s^-ljjyji jX^ jVii.3 i3^-i A.^*li yj> ^a^-CLj iy 

0_J-?" L-^l - c\aa5^^^> Js^a-j ^ jA ^£j.-.j j <X) ^*1>- oy ll—i J$ j* v_9 jhi 

jK&^jSxXi j $ ^aIc*—>1 \ 'j>' t£^ yl.> ®yll—i ^j&> 

* ailojll-) uOi-i J 3 ^ A <-^oJj °sy 3 ^ 3 ^i_$ A 

\j{^* £"yl—=*J Ij _J 1 yl-) | ^Lfco^yj 4._;>c*!o _9 Si 3 ^—-* S* ^33 

. ( \Xo JCi ) 



V -< 


^ “^vr: b’lxT'- >—- 


\ — 


V 


J 


r- 


j 


ua jo 

I jyj y— cLL y UtAj I cLL j il) 3 y ^->- y* t—1 j 

4.AA^jojU-) (j_JJ.i J-5^3 aS <w*=-y.« y*l 

O^j^- 3 3 ^3^ 0 £T J.iyj 4.5-(jy*l*A jIj^a ^J*yly=»- 

*» y — 3 • C*—J I ^ <A)Viy>" (y* t 4^Pt*Ij ly Li O j l*-» 1 ■?•> , y Itr^ lj , ^iiT ‘,9 1 


»—^ y-> Oi '— J • 1 —•*“■’ o ty lJ y^ ^y-> ' ‘v-^aaj ty v*> ojurf yyj i^}-) u 

|*5^y uX) ^i y<.i c y 1*—> 4.A^cj.y $Jb ‘gLi j^j.i 

U3 J^ 3 , A J ^ 4S^^J L>- y^ . ^y>-yj yA^-( vXaA—I 4,JyjyS^» 

4r>cj | J.AASyl In ,_).a5C^.j 4j 2 S> 3 ^—) l>-yiAlA jj ^x, cSi 1 y 



CT^iJ 3 l 


. Aa*o 4j#H cXj aAo *«£^a>- j^- J> 

jl^.i> J?L**jfi ^.Jit Six* — X 

<J J1>l <>J V> J**j* ^ 3 W^jJj oWr 

Ij 1 ? C-L 4x9jiJ.) Ujj«s 4 j^^Ip- ijLj J3^J^> 0 1 J.»L 45" 3^‘{_5* 4 p- ^ 5* 

^ A ,a1^P*3 CaaJ J3j A ^ ^~-3 0_JjJX>..fil iS^ ^jlaS^ AjL) 

S l-4x5^^jA^ip 1 J J..»l!Cj Jp"l J A 4 x*J^x) 3 CAxJ J<+ki _J __) J c^jl^ofr) iSLj 1 L 

3 (..aIaPEAJ 4aI*>^ ^jPCJ (_^* ^• a ' > " I.AA* 1^ 41 aau.S ^ u£ 3 3 

£C«>JJUJ icSjl » (jA ^xl5"4xHla-«> f_Jt 

C>L.oj ja tj ^ f ' MS 33 33 s jVaaiaj (j I £-*o 5 « C*«J j£+^ 

<_a).aPe.ocJ Ip- 4xJ CA^L A&I^P-jLA 3 J3 A ^1aP-(_£1 oAa.i I _)^ 45"^*ao 33 j«ol?- 

OLj AIax*** i—illpt-o ^l*j jj^-j .- 6 i5"£jl**$l 3 ■ '^ t “® f^x».ai 

L yS^ 3 > tjzij'tf J\^>. 3 4iiL<5jlcf 3 Cxxj 1 0,5 Ip- L Cj VgP 45” 

ki jlJLjd uAL>" 1<o t*^S" \ o\£j.~> $ ^-ot45” Jjixj oIpsAxo j.5 , kA>xJ ®Aaxj j 

A4i.x*«x> C) Ij 3 ^ Jo 1 -j^j 3 t-aLpc* (jjLcx^jp j! 45 ”^a9 33 *—***’1 JL 

^33^33^ • ^3^° Jl xJ^jDlaA A-lp l_J 1 ^P^AO^JJ »jl|*<>> ^a ®.5 jl J* 4*) Ua>a 
/>^ A J jl AxArj ^P 4oL- (_glp> 3 ^A> 4 PaI} jA Ja9JL ^jIaIajS AaP jxi £• L 4$” 

, iXx^L i 9 9^ fl Ap 

ijLi (Ja3 Opea* 4j £^pj) (_£.J ^A.> 1 4*1 Uia 

J jIaIaA *X+>2* J3j*^ 45^^aj I 3 J 1 _J Ic- 45”<420^* 

kJ 3 ^*A >0 15^ J IaxJ ^Ax».i C->^ 4x0 I:*" i olT^l axJ ofe" j>- . >Ai 

S^ 9 ?* J*~\ S* ^ 4^”^ j l _^3 llxJ 3 Ij 4 x ^3 ( 1 _AC 1 x 3 * ^ 4j 
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f Jj ^ J.j!oJ.a| ^yf-^i(j\^>- 3-°^ °J3X Ot~*t } 7 CsU3-*j jl 
Ojl A) f> jX^AjoUj 
• ^ IO I OiJ Jl 9 ^i 
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o l^^,i I A (3* 0 i5 ^3 1 4^1 3*3 33*3> 1 «A^*^y<a I 9 o 5^5”"_><AC I l» 33***^ 33* 
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. ^ I o^^S" c 3 >j«j 3) I 03L> 33 j*ajia J..*a 9 333 CU*jI 033-* 
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^>J‘ ‘ r '*^--* ^.5^ \ • JL— 4l~*> 3'33 O*^; —^ 

O—^■—* 5 v» 1 ^- ^3 ^ ^ ^ i~a 9 J3 ot* C)j} 3^ :>- 3 


5;«;JLO ^ \ 4 ,l«i.l 94 »t*Ii '33C-—U33 3 ~\/ -0 X ^ ^ 1 .r^_-> 

' • - V \ .-“♦ \ '" • -^ 

>A 5 " '.WJL. °?\' ' •-'' >T ;> 3 -,l; 3^ 

OX ' * 4 


• ail* 




^ <£^*333 V'oT 

Ol^>- JaLjl t-*>" 3 * ^j lib _j j J 4.r>- 4.5 ^^-jjxj ^*aj 1 j» ^ 

iAft\ 3 P* ^^laJU t> Jj JtxJ Ij iXZi J.a1 j5»- «_aSj,>,o (_$ 333 ^° 1—j.j 1 ^jj 1 U J dJ lo J) 

«3^ J l {_T** 3 ^ -k i Jl >-JZ *S i§:>- a5^jj jl^> Ij l ^<A>i 
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